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EDITOR OF THE WESTERN REVIEW : 

. In compliance with your request I inclose a few hurried remarks on the re- 
cent solar eclipse as seen from Denver. A few general remarks in regard to the 
_ phenomena of solar eclipses may not be out of place. Solar eclipses are either 
‘ partial, annular or total, and by virtue of the inclination of the orbit of the moon 
_ to that of the earth, can occur only when the wew moon is at or near one of her 
2 nodes. When the moon’s position is such that only a part of the sun’s disc is hid- 
den from view, the eclipse is partial; when the moon is at or very near one of her 
“nodes, and her disc is not ]arge enough to cover that of the sun, leaving a ring of 
his disc visible around her dark body, the eclipse is annular; when the moon is 
_ at or quite near one of her nodes and presents a disc equal to or larger than that 
ra be of the sun, the eclipse is total. These last conditions were fulfilled in the eclipse 
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For several weeks prior to to-day there had not been a day suitable for ob-— aN 
servation at this place. Many mornings dawned beautifully clear, but towards p 
noon, with provoking regularity, billows of cumulous clouds rolled down from 
the mountains and hovered over our fair city like birds of ill omen, reducing 
zero the hopes of astronomers, rousing the ire of.nany of our citizens.and exci. 

the anxieties of all. But, despite the unpromising days preceding, to-day has. 
proved all that could be desired, being absolutely free from clouds up to one ( 
o’clock p. m., and substantially so throughout the entireday. The only clouds to 

be seen were a few light ones of the cirrus and cumulous orders that hung nearly 
stationary about the snowy range, causing little if any uneasiness. During the 
afternoon a cool breeze blew steadily from the southeast with just enough force to 
refresh without interfering with careful observation. 


The eclipse has been the almost exclusive theme of conversation in Colorado 
for many days. The masses at last seem to be gaining an inkling of the true im- 
port of such an event, for cheering interest was manifested on every hand by in- 
telligent remarks, enthusiastic preparation for observation and sincere wishes 
for success. It seems that intelligent interest in phenomena of this class is surely 
becoming more general—a fact full of encouragement for our astronomers. 


In seasonable time, armed with a refractor three inches in aperture and ac- 
companied by an assistant, we repaired to ‘‘ Capitol Hill” to join the party of 
Prof. W. E. Lyford (Professor of Physics in Colby University). Putting every- 
thing in readiness we waited expectantly for the eclipse to begin. The Signal 
Service telegraphed that the time of first contact would be 2:16, Denver time. 
Some one fond of a joke posted a notice in the post office (purporting to be the _ 
latest ‘‘ official” from the Signal Service) to the effect that the moon had been de- | 
layed three hours by a ‘‘ washout on one of the railroads. Although not detained — 
by a ‘‘ washout,” the moon certainly was about three and one-half minutes behind 
the Signal Service time, during which delay we strained our eyes most painfully, \ 
watching to note the second of first contact, which did not occur until 2:19.31, 
p- m., Denver time. Profs. Lyford and Colbert (of the Colby and Chicago Uni- 
versities, respectively) each computed the time of commencement and agreed in 
making it 2:19.20, a much nearer approximation ; in fact, within 11 seconds of the 
actual observed time. After noting the time and point of first contact, we con- 
cluded to prepare our eyes for effective work during the all-important zofalty, by 
resting and looking about us. To the south was the Princeton party under Prof. 
Young; to the west the Chicago party in charge of Profs. Colbert, Hough and 
Swift ; to the north and northwest were several parties, the more noted of whom 
were the party sent out by the Chicago Zimes, under Prof. Burnham; the party 
from Woodstock University, under Father Sistini; and the Vassar party, in charge 
of Miss Maria Mitchell. As the light diminished, objects, from persons standing 
near, to the city with its roofs covered by observers, and beyond to the deceptive 
foot-hills and fickle mountains, everything, appeared gloomy, weird and unnatu- | 
ral. As the time of totality drew near all eyes were turned in the direction of a's 
Long’s Peak to note the approach of the eclipse shadow. The mountain was al- 
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most hidden from view by a number of light, silvery clouds, that, as the shadow 
approached, were instantly transformed to a delicate purple. Warned by this 
beautiful token, all made instant preparation to observe the phenomena of totality. 


Sketch of Corona and Protuberances as they appeared during the latter part of totality. The prominences are 
exaggerated in order to more clearly show their peculiar shapes. 


The time of second internal contact (beginning of totality) was 3:29.4. At the 
instant of contact the Corona flashed into view. Its light was of the purest, sil- 
very white, unsullied by any other tint, and faded gradually from the greatest 
brightness at its base to the faintest silvery thread, barely perceptible on the deep 
violet back-ground of the sky. Its light seemed constant; could detect no fluctu- 
ation whatever. Its general structure was radial, not nebulous. Individual 
rays could be traced throughout their entire length. In the direction of the 
ecliptic the rays were mostly straight and coincident with the sun’s radii prolonged, 
_ although some curved quite notably, intersecting others at various angles. But by 
far the more interesting and peculiar features were the distinctly spiral polar ex- 
tensions, remarkable for their length and decided curvature. This was especially 
true of the rays springing from the upper limb, some of which, at first glance, 
seemed almost tangential, but a careful observation revealed the fact that the 
_ greatest angle formed by any with prolongations of the sun’s radii at their bases 
- could not exceed 30° or 35°, which, of course, would form very respectable 

secants. 

The greatest extent of the corona was from the western limb in the direction 

of the ecliptic, and was a trifle more than a semi-diameter of the sun. From the 
eastern limb the extent was not so great, while from the upper and lower limbs 
it was least, being rather greater than the sun’s semi-radius. Owing to the grad- 
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ual diffusion of its light it was impossible to determine the exact extent of this — 


a: 


beautiful, flashing appendage, the delicate, subtile nature of which may possibly 


be more fully understood when we observe that we saw Delta-Cancri, a star of the 
fourth magnitude, shining through its substance. However, we estimated its 
greatest height at rather more than 500,000 miles. The beautiful phenomenon 


known as ‘‘ Bailey’s Beads,” was observed for three or four seconds at the begin- — 


ning and end of totality. These delicate objects appeared as somewhat irregular 
globules of light, intensely brilliant, tending, by their general appearance and du- 
ration, to strengthen the popular theory that they are caused by the lunar 
mountains dividing into fragments the slender threads of the chromosphere visible 
at the beginning and end of totality. A few seconds before the close of totality, the 
beautiful ruddy layer of glowing hydrogen called the chromosphere sprang into view, 
extending along the western limb about 120°, and remaining visible about six sec- 
onds, when it was shivered into as many as 35 or 40 fragments (Bailey’s Beads), alto- 
gether forming one of the most beautiful and never-to-be forgotten sights ever wit- 
nessed by the writer. 

The well-known solar protuberances were neither so numerous or prominent 
as on former occasions, only five being seen, protruding from that part of the 
sun’s western limb near the point of first contact. Two of these were quite prom- 
inent and clearly defined, the others were small. The first in size was broadest 
at its base and tapered to a fine point at its extremity, which was strongly curved 
to the north, giving it a shape much like that of a horn. We estimated its height 
at fully 45.000 miles. The second, from a more narrow base, spread to a point 
where it divided into two forks, which, with their minor offshoots, presented a 
decidedly unique figure, somewhat resembling the antlers of a deer. These 
prominences seemed perfectly quiescent. As the dark body of the moon passed 
on, revealing successive parts of the largest one to view, its color was seen to 
range from the purest white at its extremity to a delicate pink in the center, 
merging into a rich rose color at the base. 


Our search for Vulcan proved unsuccessful. The darkness was not so great 
as we expected, although chickens sought their roosts and Mars, Venus, Mercury 
and several of the brighter stars were conspicuous objects to the naked eye. 


As totality closed we glanced regretfully after the dusky shadow, gliding 


swiftly away to greet the eager eyes of other observers posted along its path. The 
time of the ¢hird internal contact (end of totality) was 3:31.45. The temperature 
fell perceptibly during totality but quickly recovered, reaching its maximum forthe 
day at 5:10 p. m. The fourth external contact (end of the eclipse) took place at 
4°35 Pp. m. f 

Many attribute the remarkable fitness of to-day to the proverbial devotion of 
astronomers, for has not the assertion of the poet Young that ‘‘an undevout as- 
tronomer is mad,” passed into a proverb? With all possible respect for Young, 


and a firm belief in the strong tendency of astronomical research to develop vener- _ 


ation for the Creator, the Great First Cause, the ‘‘ Eternal One, whose presence 
bright allspace doth occupy, all motion guide,” we still venture the opinion that if 
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to-day had proved cloudy, this evening’s prayers of the scores of astronomers in 
Colorado, if not entirely neglected, at least would not be offered in ‘‘ spirit and 
in truth.” We are confident that the members of our party would feel very wick- 
ed. But, as it is, the feeling of gratitude is general, and belief in special Provi- 
dence is greatly strengthened. 

Denver, Colorado, July 29th, 1878. 


THE SOLAR ECLIPSE OF JULY 29, 1878. 


PREPARED BY THE EDITOR. 


It seems quite certain that the eclipse of July 29th was not as fruitful of 
important results to the scores of learned and skilled astronomers from the obser- 
vatories of Europe and America, who-were present at various points along the 
line of its totality, as was expected; nevertheless, many valuable observations 
of the corona, protuberances, intra-Mercurial planets, and other objects of scientific 
interest were made which will in due time be given to the public. 

In the mean time we herewith give a condensed statement made up from the 
verbal reports of eye witnesses and from the special telegrams sent to the daily 


papers of St. Louis, Chicago and this city. 


An appropriation of $8,000 having been made by Congress for the purpose 


_ of aiding the official observation of this eclipse, Admiral Rogers, Superintendent 


of the U. S. Naval Observatory, sent out five parties from various colleges and 
observatories, under command of professors of Mathematics in the navy and 
officers of the line. 

The following is a complete list of the parties sent out or assisted by the 
observatory, their instructions and their proximate points of observation: Prof. 
S. Newcomb, Commander W. T. Sampson, Lieut. C. G. Bowman and John 
Meier were located at Creston, Wyoming, with instructions to photograph with 
one of the photo-heliographs used in photographing the transit of Venus in 


December, 1874. Also to observe contacts and look for intra-Mercurial planets. 


The following party was stationed at Pueblo, Colorado: Prof. A. Hall, Prof. J. 
A. Rogers, Prof. A. W. Wright, Mr. H. F. Gardner and Mr A. B. Wheeler, 
to take photographs of the eclipse, corona, and all around it that could be gotten 


on a plate; make polariscopic observations of the light of the corona; observe 


time of contacts, and make a search for intra-Mercurial planets. The next party 
was located at Creston, Wyoming, and was made up as follows: Prof. Wm. 
Harkness, Lieut. E. W. Sturdy, Assistant Astronomer A. M. Skinner, Messrs. 
L. E. Walker, A. G. Clark and Prof. O. H. Robinson. ‘This party had the same 
instructions as Prof. Hall’s, except that instead of polariscopic observations they 
were to take spectroscopic and thermo-electric observations. At Pueblo, Colo- 
rado, there were stationed Prof. J. R. Eastman, Prof. Lewis Ross, Assistant 
Astronomer H. M. Paul, and Mr. H.S. Pritchett, son of Prof. Pritchett of 
Glasgow, Mo. This party was directed to take polariscopic observations, observe 
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contacts, search for planets, and make drawings of the corona. The following ~ 

party was stationed at Central City, Colorado: Prof. E S. Holden, Lieut. T. W. 

Very, and Dr. C. S. Hastings. They were assigned to the mountains southwest 

of Denver, to search for planets, and investigate structure of corona. 

Mr. L. Trouvelot, of Cambridge, Mass., a most skillful artist, accompanied 
by his son, was sent to Rawlings, Wyoming, to make a drawing of the corona; 
Prof. Edison was also at Rawlings. Mr. G. W. Hill, of the Nautical Almanac 
office, was stationed on one of the mountains in Colorado to make drawings of the 
corona. Prof. Ormond Stone, of Cincinnati, and Mr. Winslow Upion, of 
Cambridge, observed the eclipse from the lofty peaks of Colorado, at Schuyler. 
Gen. Myers and Prof. Abbe, of the Signal Office, and Prof. Langley, of Pitts- 
burg, were stationed on the summit of Pike’s Peak. They were obliged to take 
their instruments apart and carry them by hand to an elevation exceeding 14,000 
feet. Mr. D. P. Todd, went to Texas and made arrangements for observing 
duration of totality near the limits of total eclipse at Dallas and other places. 
Many distinguished English astronomers and M. Jansen, the famous astronomer from 
Paris, were also at hand to observe the eclipse. 

Profs. C. A. Young, C. F. Brackett, and C. S. Rockwood, of Princeton, 
N. J., with Messrs. W. Libbey, Jr., G. H. Calley, C. D. Bennett, W. McDonald 
C. J. Young, and H. S. S. Smith were near Denver, chiefly working with the 
spectroscope. Maria Mitchell, of Vassar, was also near Denver. Norman Lockyer» 
Dr. Schuster, Prof. J. C. Watson, of the Detroit Observatory, and Prof. Thorpe, 
of England, were in the same neighborhood, with the telespectroscope, and the 
last named gentleman made a series of meteorological observations at several 
points. The Chicago Astronomical Society was represented at or near Denver by 
three of its members, Prof. G. W. Hough, S. W. Burnham, and Prof. E. Colbert. 


As will be seen, the utmost care was taken to select the most favorable points — 
from which the observations could be made unaffected by bad weather or other 
terrestrial or atmospheric hindrances. Every facility for thorough observation 
was provided, and the work so divided up among the individual members of each 
party as to secure from each his undivided attention to the observation of partic- 
ular features of the great phenomenon, thus securing the fullness and accuracy of 
detail so important in a scientific point of view. This was the first total solar 
eclipse that has been visible in this country since that of 1869, which received 
the attention of our astronomers and was fully observed. The eclipse of 1878 
may be regarded as a return, or rather as a completion of the cycle of the eclipse 
of July 18, 1860. ‘The dark shadow of the moon first struck the earth in Siberia 
and crossing Behrings Straits, the line of totality—which covered a space of about 
116 miles wide—entered the United States at the northwest corner of Montana 
Territory, and moving in a southeast direction, swept over the Yellowstone Park, 
through Wyoming Territory, Denver, Colorado, Northern and Eastern Texas, and 
entering the Gulf of Mexico, between New Orleans and Galveston, crossed the 
islands of Cuba and San Domingo, and then left the earth. As the line of totality 
remained so long in this country, there was abundant time to observe all the many — 
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curious and important phenomena connected with it. Much interest was attached 
to the eclipse by scientists, who looked upon it as the means of determining many 
vexed questions. First, and perhaps the most important, as it is of practical 
value to the navigator, were the corrections to be obtained to the present solar 
and lunar tables. Notwithstanding the remarkable accuracy already obtained, 
the location of the central line of the eclipse, as calculated by the American 
Nautical Almanac, differs by about four miles from that derived from the English 
Nautical Almanac. Important observations were also to be made respecting the 
physical constitution of the sun. The polariscope and the spectroscope were 
used to examine the corona of the sun during totality. As the duration of totality 
was not more than three minutes in the North, and two and a half in Texas, all 
the observers were required to work very rapidly in order to obtain the desired 
observations. 
Advantage was taken of the sun’s obscuration by the dark moon to examine 
the heavens in the neighborhood of the sun for Vulcan and one or more other 
small bodies that might be added to our solar universe. Besides this careful 
telescopic scrutiny, large photographs were taken cf the heavens, in order to 
allow the small planets, if any there be, to print themselves upon the photographic 
plate, and thus announce to the world the fact of their existence and their influence 
‘upon the motions of their neighbor, Mercury. 
The results of all these observations were reported to the Chicago Tribune, 
by Prof. Colbert, of the Chicago University, as follows: 
The Chicago Astronomical Society observed from Capitol Hill, in Denver, 
commanding a magnificent view of the mountains to the northwest. 
The first contact was at 2h. t9m. 30%s., local time. The second at 3h. 
28m. 3%s. The duration of the totality was 2m. 40%s., being 3%s. less than 
the computed time. The last contact was at 4h. 35m., which shows that the 
moon’s path was further south than calculated, or her diameter was estimated 
too large. We looked vainly for Vulcan, but there was too much light to see a 
small object so far away. 


Prof. Thomas saw the line numbered 1,474, in the spectrum of the corona, 
but no new lines. The corona was much smaller than usual and measured an 
average of 26 minutes of arc from the moon, or 700,000 miles high. It was very 
pale, almost white. The corona was strongly striped in spiral rays thirty degrees 
from the direction of the radius. It flared most markedly in the direction of the 
ecliptic. Prof. Hough saw the chromosphere, extending some 3,000 miles from 
the sun’s normal surface. ‘There were very few protuberances and they were 
very pale. ‘Two on the western side ofthe sun were the largest. 

The scarcity of the red flames tends to confirm the theory of connection with 
the sun spots. ‘This is near the minimum of the spots, 

A class of about twenty citizens made drawings in this section, which will be 
compared and averaged at the Dearborn Observatory. Hawkins, of Denver, took 
several instantaneous pictures with the camera, which develop well and are very 
valuable. 
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Mr. Penrose, of London, England, was at Denver. He observed the land- 
scape while the shadow was sweeping over it. He makes the time of totality two 
minutes forty-six seconds, but this probably included the duration of Bailey’s 
. beads, two and a half seconds, before totality, and the light, one and one-half 
seconds after, as seen by a Chicago Society party. Sergt. Barwick, of the Den- 
ver Signal Service, observed the sun. The thermometer fell from 114 to 82 dur- 
ing totality. 


At Central City the observations were a decided success. The duration of — 


totality was two minutes and fifty seconds. Prof. Young’s party was fairly suc- 
cessful in observing the corona, and looking for Vulcan without finding him. 
They discovered no new lines in either the ultra red or the ultra violet. At the 
moment of totality all the Fraunhofer lines were seen brilliantly reversed, burst- 
ing out like rockets. Lines were seen near B, confirming Pogson’s observations. 
They did not reduce the times of contact. One student saw a continuous spec- 
trum with the interating spectroscope, and the line 1,474 was seen at the begin- 
ning and end of totality, but faded in the middle of the phase. 


Mr. Raynard, of England, with Young, took two good photographs, but his 
driving clock got out of order. ; 

Maria Mitchell’s party saw the corona much more brilliant than in 1869, but 
the rosy flames were poorly marked. Saw Venus, Mars, Mercury and four stars, 
but no Vulcan. They made an oil painting of the corona. 

Father Sistini, with a party from Maryland, saw the corona extend one and 
a half times the moon’s diameter, and elsewhere half the same, making it the 
greatest measure seen. 

Stone, of Cincinnati, near Denver, observed the contacts and measured the 
cusps. : 

The duration at Kit Carson was three seconds. It was not quite total at 
Greeley. 

Prof. Louder, of England, saw at Denver, about one minute after totality be- 
gan, a bright object like a star at a distance of twenty minutes of arc from the 
sun, and forty degrees from the north toward the east. It was visible till the 
total phase ended. 

Swift, of Rochester, with the Chicago party, saw directly east of the sun two 
reddish stars, about three degrees from the sun and two minutes apart. 

Do these observations show the existence of Vulcan? After all, Young and 
some other astronomers are more grounded in the belief that there is no Vulcan. 
This is the first time in eclipse history of stars seen and not known, and yet some 
doubt it iscertain that the perturbations of Mercury can be accounted for by ref- 
erence to cosmic matter which is inside the orbit of Mercury only at perihelion, 


and Prof. Hill, of Washington, has detected perturbations of the earth and Venus | 


which accord with this view. ‘ 

Profs. Eaton and White, of Brooklyn, located at Idaho Springs, report see- 
ing Bailey’s Beads, but nored prominences. The duration of totality was two 
minutes, forty-eight seconds. 
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From Denver, Col., Prof. Sistini reports: Toward the end of totality, ob- 
served some small continuous protuberances. There were streaks of light and 
shade on the ground preceding totality, a bright corona around the whole solar 
disc, with luminous offstarts on both sides in the direction of the motion of the 
~ moon, each extending about one diameter and a half of the sun, also two more 
offstarts nearly at right angles to the former, about half the solar diameter in 
length. The Vassar party report unimportant observations. They saw three 
planets and four stars. The Princeton party, the best supplied with improved ap- 
pliances, made a special study of the structure of the corona and protuberances. 
Prof. Young reports very satisfactory results, but the discovery of nothing not be- 
fore known to science. The corona was unusually faint and remarkable for its 
polar extension. No new bright spectral lines were visible in the ultra red or 
violet. All the Fraunhofer lines were beautifully represented in most instruments, the 
two H. H. strangely reversed. This is considered by astronomers quite remarka- 
ble. A good photograph was obtained of the corona. No new planets were 
discovered. Prof. Young expressed himself more than satisfied with the results 
of his observations. Prof. Louder reports, about one minute after totality began, 
a bright object like a star or planet was seen at a distance of 20 minutes from the 
sun’s limit ; position as seen in inverting telescope, 40 degrees to the right from 
the bottom of the field of view. It remained visible in the telescope till the end 
of totality. No known star or planet has ever been seen in this position. 

Prof. Colbert’s observations on the corona did not disclose any specially new 
features beyond the noting of the peculiar spiral character of coronal rays. To- 
tality lasted 2 min, 40% sec.; Bailey’s Beads noticed 21% seconds at the beginning 
of totality, and 114 seconds at the end. Prof. Hough reports the entire phenom- 
ena presented entirely different in appearance to the eclipse of 1869, and to Euro- 
pean eclipses of 1870 and 1875. Measurement of corona, 26 minutes, indicating 
diameter of solar atmosphere about 700,000 miles. Prof. Swift reports careful 
search for Vulcan without success. He saw, three degrees from the sun, two 
stars not down on the charts or star maps, and about as bright as the pole star, 
pointing directly toward the sun. A brilliant corruscation of light was seen on 
the moon’s disc opposite protuberances. 

Reports from twenty-five observing parties agree in the main particulars. 
No party has yet reported seeing the new planet observed by Prof. Louder. The 
spectacle was magnificent, and no doubt the observations taken, upon the whole 
will add largely to the world’s fund of scientific knowledge. 


The time of first contact was 2:20, Denver time, and ten minutes later the 
presence of the moon at the edge of the sun’s disc was plainly perceptible to ordi- 
nary observers with smoked glass. By three o’clock the sunlight had moderated 
in a marked degree, showing a pale yellow color. Later on a lurid glare over- 
spread the earth, the heat of the sun was no longer oppressive, and a light simi- 
lar to twilight was shown in the horizon, and the light flecks of clouds began 
slowly to dissolve, owing to achange in the temperature. As the period of total- 
ity came on the sight from an elevated station was grand. An extreme dark 
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shadow fell on Long’s Peak, seventy five miles distant, and sweeping rapidly 
southeastward, covered the plain like a gray pall. To the northeastward clouds 
could be seen bathed in sunlight, and presenting the view of a beautiful sunset. 
During the period of obscuration the moon appeared like a huge black ball. 

At Rawlins, Wy.,the weather was fine, the sky clear and the observations a 
perfect success. Dr. Draper, of New York, succeeded in obtaining several photo- 
graphs of the sun during the eclipse. Prof. Watson of Ann Arbor, and Mr. Nor- 
man Lockyer returned early from Separation, where the total eclipse lasted two 
minutes and fifty seconds. Prof. Watson discovered an intra-Mercurial planet of 
the size of a four and a half magnitude star about two and a half degrees south- 
west of the sun. Mr. Lockyer says this eclipse was totally different from the one 
in 1871, the corona being ten times brighter this time, showing a great varia- 
tion of the brightness of the corona between the maximum and minimum period 
of sun spots. He obtained a faint photograph of the continuous spectrum of the 
sun, and it showed no trace of lines of rings through Mr. Rutherford’s grating. 


The structure of the corona was well observed by him, but no trace of an exteri-_ 


or ring was seen, and the corona vanished instantly, while in 1871 it remained 
for several minutes after totality. Only one faint protruberance was observed by 
Mr. Lockyer. He is greatly surprised at the difference of eclipses occurring in 
different sun spot periods, and at the intimate relation of the brightness of the 
corona to sun spots. 

At Dallas, Texas, observations of the solar eclipse were generally successful, 
The clouds interfered somewhat with all observations until near the time of the 
last contact. ‘The following observations are furnished by Prof. D. P. Todd, of 
Washington: First external contact at 4 hours 33 minutes 6.5 seconds; second 
internal contact, 5 hours 38 minutes 33.3 seconds; third internal contact, 5 hours 
40 minutes, 57.9 seconds ; fourth external contact, 6 hours 4o minutes 25.6 sec- 
onds. The record is in Washingtonmean time. Professor Todd made a careful 
search for the supposed intra-Mercurial planet with a four inch telescope—none 
was seen. The clouds were so dense that no objects whatever were seen near 
the sun. The corona was very brilliant. Several drawings were secured and 
photographs taken. Prof. Todd was well satisfied with the results of his ob- 
servations. 


At Fort Worth, Tex., for several days beforehand a party of astronomers was 
located taking preliminary observations for the great eclipse. The party consisted 
of Leonard Waldo, of Cambridge observatory, general director of the expedition 
and specially in charge of its photographic work: R. W. Wilson, of Harvard, 


who noted times of contact and made extensive physical observations: Prof. John ~ 
K. Rees, of Washington University, St. Louis; W. H. Pulsifer, of St. Louis, 


and F. E. Seegrave, of Providence R. I., whose labors were in the main directed 
to the doubtful points, as the corona and its spectrum. ‘The party were magnifi- 
cently fitted out with telescopes, spectroscopic and polariscopic apparatus, and 
had with them a skillful photographer from Dallas. Time observations were 
taken with great care, and every thing got in readiness for the day’s work. Day broke 
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threatening and cloudy, but cleared up at 3 o’clock and stayed clear till all was 
- over. All four contacts were successfully observed. The first contact occurred 
at eleven mimutes after 3 and the last contact at nineteen minutes after 5, local 
mean time. The duration of totality was 2 minutes and 30 seconds. ‘The 
corona was seen in its lower layers entirely surrounding the sun and extending in 
two great flashes or tufts of auroral light from the east and west limbs. Wilson 
observed three large prominences, not pink or red, but of a mother-of-pearl tint, and 
_ of vast magnitude. ‘The contacts were observed with the spectroscope, and seen 
sharply at that. Mr. Pulsifer witnessed the reversal of the Fraunhofer lines, 
and Seegrave saw line 1,474 and measured its thickness. Five photographs of 
unmistakable excellence were secured, and it is believed those taken with the 
polariscope will settle some important points as to the constitution of the corona. 
The spectroscopic observations confirmed those of Young and Harkness as to the 
continuous spectrum of the corona. Observations as to limit of shadow and 
duration of totality were taken by assistant observers at McKinney, Dallas and 
Bresmond. ‘The whole expedition is considered an entire success in point of 
observations, pictures and sketches. 

We are indebted to Prof. Lewis Swift, of Rochester, New York, one of the 
most distinguished astronomers in the country, who was withthe Chicago Z7zbune 
party to visit the line of totality in the eclipse of Monday, for the following personal 
information in regard to that most remarkable phenomenon: The eclipse in many 
respects was not equal to that of 1869, owing to the fact that there was almost a 
~ total absence of protuberances. But as far as the corona was concerned it 
surpassed all modern eclipses. Some idea may be formed of the immense length 
of the coronal streamers, when told that the sun’s diameter is equal to 850,000 
miles and the !ength of the pencils of light that go to form the corona must, if 
they extend that distance, be each equal in length to 850,000 miles. The party 
sent out to Denver by the Chicago Z7zbune, consisting of Profs. Colbert, Hough 
and Swift, of Rochester, N. Y,, inaugurated a class whose special duty it was to 
draw the corona as it appeared to the naked eye. Over one dozen were drawn, 
and some drew them to the unheard-of length of over three times the sun’s diam- 
eter, or equal to 2,550,000 miles. Prof. Watson claims to have discovered Vul- 
can, and Prof. Swift also saw the same object, but he makes the distance (by es- 
timation) one half a degree greater and its brightness half a magnitude less. 
There can be but little doubt but that this hypothetical world has at length 
been found, thanks to the total eclipse and the zeal of our American astronomers. 
Two protuberances were seen, and those only near the end oftotality. They were 
of the usual pink color, but very unique in shape, one resembling a hook, which 
must have projected 50,000 miles from the sun, and the other resembled the ant- 
lers of adeer. Bailey’s Beads were distinctly seen and also the chromosphere, at 
that part of the sun which the moon uncovered three or four seconds before the 
end of totality. It isa layer of red-hot hydrogen, some two thousand miles in 
thickness, extending over the entire surface of the sun. Itis from this layer that 
the protuberances are formed, which the spectroscope decides to be incandescent 
hydrogen. 
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ECLIPSES IN THE PRE-CHRISTIAN PERIOD. 


When the world was younger than it is now by many centuries, the eclipse 
of the sun, which will to-morrow be studied with the closest attention by men of 


science, and watched with an eager and intelligent curiosity by every one 
wherever it is visible, would have caused the greatest terror even in the most 


brilliant and highly civilized nations of the time. The lively Greeks and the 
unimaginative Chinese alike looked upon an eclipse of the sun or moon with awe- 
struck eyes. They believed it to be beyond the circle of the regular order of 
nature, a portent big with the presages of calamity and disaster impending over 


whole empires, republics and peoples Milton expressed this idea as prevalent — 


among the ancients in the splendid imagery in which Satan is described in the 
Paradise Lost. The poet paints the form of the arch-fiend as one that had not 
yet lost ‘‘all its original brightness,” and compares him to the light of day 
darkened: 


As when the sun, new risen, 
Looks through the horizontal misty air, 
Shorn of his beams, or from behind the moon 
In dim eclipse disastrous twilight sheds 
On half the nations, and with fear of change 
Perplexes Monarchs. 


The dread and the awe it inspired were almost universal, and strangely enough 
their impressions were extraordinarily vivid among the Greeks They were felt 
by a nation that had given birth to a Homer, an A‘schylus, and a Sophocles, and 
whose greatest historian is unexcelled even to this day. They influenced the 
leaders of the people as well as the masses even in the days when Socrates was 
teaching in the streets of Athens, and when a Plato and an Aristotle were writ- 
ing their immortal works. The Athenians had shaken themselves free from many 
delusions, but the old mystic astrology they had acquired from the Egyptians and 
Chaldeans clung to them in this and many analogous forms long after they had 
learned to laugh at many of the tales of their gods. The singularity of the firm 
foundation of this belief in a people so acute and so subtle is yet heightened by 
the assertion, which found credit almost everywhere, that Thales, the famous 
Ionian philosopher, had predicted the great eclipse of the year 610 B. C. The 
Medians and the Lydians were then at war, and a fierce engagement was in pro- 
gress when the shadow of the moon began to obscure the face ofthe sun. At first- 
it was scarcely noticed, but long before the totality of the eclipse was reached 
both the armies, infuriated though they were by all the enmity of protracted hostil- 
ities were so thoroughly frightened that they laid down their arms, and when the 
sun again grew bright, to turn away the anger of heaven, peace was at once 
concluded and a marriage celebrated be:ween the son and the daughter of the 
rival monarchs. ‘Thales some years afterwards died, but his fame survived him, 
and yet in spite of this the Athenian superstition was the cause of innumerable 
woes from another eclipse. It was in the year 413 before our era, when their 
generals had determined to abandon the siege of Syracuse. The night they had 
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~ selected for sailing away from the ill-fated spot chanced to be a full moon, and 
when its beams shone the brightest over the city and the waters a lunar eclipse 
suddenly darkened all. The utmost consternation pervaded the whole camp, and 
the retreat, which would have saved them, was given up. In the morning Nicias 
consulted the soothsayers, and they unanimously declared that it was the will of 
heaven that the army should not move or attempt any new enterprise for thrice 
nine days. Nicias obeyed and lost army and fleet, and the eclipse thus prepared 
the grave of the Athenian hopes. LEighty-two years afterwards another eclipse 
threatened to arrest the career of one of the greatest soldiers the world has ever 
produced. The battle of the Issus had been fought, and Alexander in his 
triumphant march had forded the Tigris in pursuit of the main body of the army 
of Darius, and the moon, again at the full, was eclipsed in the sight of the won- 
dering and awe-stricken Macedonians. The officers and the soldiers alike 
murmured against what they called the insolence of Alexander in opposing the 
will of heaven, thus manifested by the marvelous sign in the skies. They vowed 
that they would no longer tempt the gods by penetrating fatrher into an unknown 
and mysterious country. But Alexander was more cunning and made of sterner 
stuff than Nicias. He summoned his own astrologer and some Egyptian sooth- 
‘sayers he had with him, and induced them to declare that the sun represented 
Greece and Macedon, and the moon the Persians, and therefore the obscured 
disk heralded the defeat of Darius. They were believed, and by thus working 
upon their crédulous belief in the augury he was enabled to pursue his victorious 
march. 


The belief in the supernatural character of a lunar eclipse lingered indeed 
long after that of the solar became partially known. Artemis, whom the Latins 
called Diana, was the sister of Apollo, and as he was the god of the sun, her 
abode and her worship naturally enough came to be associated with that of the 
moon. Some of the Greeks, with lighter and airier fancies, imagined, therefore, 
that when her orb was darkened the goddess was absent in the mountains of Caria 
on a visit to Endymion, with whom she was chastely enamored. Others, whose 
minds were darker, thought that she had been temporarily dragged from her 
throne by the incantations of the magicians of Thessaly, the abode, in the opinion 
of all antiquity, of every species of unholy magic. This latter superstition was 
held by the Romans, and as soon as the outer rim began to be obscured they ran 
into the streets, and with the braying of brass trumpets, the clash of iron and the 
loud cries of women, they endeavored to drown the foul mutterings and the songs 
of the enchanters and so prevent their reaching or staying in the ears of Diana 
too long. Some, indeed, believed that if she stayed in Thessaly too long she 
would never return, and thus night would be forever deprived of its brightest 
luminary. Juvenal alludes to this tenet of the popular faith when, after sarcasti- 
caily describing a blue-stocking and strong-minded woman of his day, he says that 
she made noise enough in her arguments, harangues and commentaries upon the 
poets, to aid the moon in her troubles without assistance from any one else. This 
idea of averting the consequences of an eclipse by a noise might well serve Sir 
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John Lubbock and other scholars as an additional argument for the common ori- 
gin of all nations. It was entertained not only by the Greeks and Romans, but 


also by the Chinese. Their theory was that a huge winged dragon caused the 


darkness by attacking and attempting to devour the sun, and whole villages turned 
out to beat the gongs and make a horrible din with the clang of their voices and 
the clash of all the instruments they could procure, and thus drive the dragon off. 
When the fairest regions of the earth became Christendom, all these foolish fan- 
cies of the old world faded away. Something akin to them lingered long in the 


remoter villages of Europe, and even now the unwonted veil cast over the face of — 


the sun in the height of its splendor, often floods the mind of the imaginative with 
a not unworthy reverential awe. But now we are all more or less conversant 
with the real character and causes of an eclipse, and to wait with eager attention 
for the enlargement of the realms of knowledge by the very change in the heavens 
that struck terror into the souls of the intellectual Greeks, is not the least among 
the numerous proofs of the great and manifold gains which time has harvested in 
its progress from the old, pre-Christian days to this newer and enlightened epoch. 
— Globe Democrat. 


CORRESPONDENCE 


SCIENCE LETTER FROM PARIS. 


PaRIs, June 20, 1878. 


Has nature always appeared to man under the colors that we know her? 


Has man always seen the heavens, the trees, the sea, colored with the same tints 


as we perceive them? In the great theatre of the world, where the decoration 
and lighting change almost at each hour, has man ever been sensible to the same 
purple rays of dawn and sun-set, or the tender green of young vegetation? Certainly 
he has not. The infant is a parallel in point; with it the retinais developed very 
slowly, and from the centre to the circumference; it is caught by striking colors, 
but remains perfectly indifferent to vague and undecided shades. Prof. Magnus 
of Breslau, has just published a work, where he demonstrates that the idea of 
blue and green has not always been the same during the diverse periods of ‘hu- 
manity ; that the sense of colors has undergone a transformation, and consequently, 
the anatomical structure of the eye has changed. Indeed the Professor admits, 
that at a certain epoch, man felt light, without being able to distinguish the colors; 
the whole of the retina was then, what its circumference is now, insensible to 
color, or, where all colors lose their distinction and become confused in a grey, 
more or less clear. ‘The eye is a chef-d’euvre of nature, the most curious marvel 
to be perhaps encountered on earth, and hence its capital importance in all mat- 


ters affecting organic evolution. Light is the excitation produced on organized 


matter by the mechanical vibrations of ether. The eye has been sensible to the ¢ 
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quantity, before being affected by the quantity of light, that is to say, the power 
of distinguishing colors. All animated matter, whether animal or vegetable, is 
sensible to the varied intensity of light. The petioles and leaflets of the sensitive 
plant become flaccid, when placed in lanterns of violet, blue, or green glass ; 
they become stiff, when changed to a lantern of yellow or red glass. In the case 
of those microscopic animals, the daphnia, peculiar to ponds, Paul Bert enclosed 
a number of them in cracked vase. So long as they were left in the dark, the 
animals swam about indifferently, but the moment a spectral light passed through 
the crack, the animalcules rushed to the spot; now if the light consisted only of a 
single colored ray, the daphnia crowded in greatest numbers, as the rays are yel- 
low and red, rather than blue and violet. By what physiological process does 
the human eye feel not only the quantity, but the quality of light, that is to say, 
distinguish colors? By the force, more or less strong, with which the ethereal 
waves shake the sensitive elements of the retina. Such is the cause, altogether 
mechanical, of the sense of colors. The red and yellow rays, are more percepti- 
ble than blue or violet, because they possess more energy and strength, when as 
ether-waves they strike the middle of the retina, leaving a profounder trace. 


Dr. Tholozan, physician to the Shah of Persia, read a paper before the Acad- 
emy of Science on diphtheria. He stated there is no name either in Persian or 
Arabic for this disease, and it is not known in Oriental history. It first made 
its appearance in the centre of Persia, in 1869, spontaneously ; it has since at- 
tacked individuals in different parts of Persia, other than sea-ports, thus proving 
the malady has not been imported. Its effects are most disastrous in cold weather. 


Paris has a new hospital at Menilmontant, containing 560 beds, each bed 
having 55 cubic yards of air. The four wings, containing the wards, are wide 
apart, and five stories high; the fifth story is a spare ward, into which the patients 
of different wards are conveyed to admit of that vacated being fumigated and 
cleansed periodically; there are lifts for all the stories, and large fire-places in each 
ward. Apart from the value of an open chimney as an agent of ventilation, the 
French surgeons find that a blazing fire produces a most salutary effect on the 
invalids, especially those capable to sit around it and chat. In addition, the sadles 
are warmed by hot air. The wing devoted to accouchements has a distinct and 
separated room for each woman, following Dr. Tarnier’s plan. The new hospital 
_is the first in Paris, and far superior to that costly failure—the Hotel Dieu. 


Not the least of the wonders connected with the Exhibition, is the building 
itself; in the 1867 palace, owing to its demi-circumference form, the iron em- 
ployed could only be afterwards sold as old metal. In the present structure the 
pieces can be sold withoutany loss ; indeed the building might be taken down and re- 
erected in any city in the world. The subsoil of the Exhibition is a marvel; it 
consists of a series of double passages—containing 5,000 pillars some ten feet high 
—for the purposes of ventilation, gas and water pipes, etc. It isa city of tombs 
—catacombs under another form. At every twenty yards are ladders, pick axes, 
etc., so that in case of fire, a guardian has orly to raise a trap-door in the floor, 
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turn a cock, and help himself to all the appliances of the fire brigade. It isin these 
pillars that the water from the roof of the building is conveyed into the central — 

sewers. The air entering under the grand vestibule is cooled in its circulation 
along the catacombs, out of which it escapes through the interstices of the floor- — 
ing, being sucked up by the vane arrangement of the roof; but as the latter is 
lined with sheeting to blind out the sun, the ventilation of the Champ de Mars 
leaves much to be desired. So far however, the rain has been more general than 
sunshine. 

Another point deserving of notice, is the splendid span-work, in the roofing 
of the vast machine galleries. Up to the present engineering has produced nothing 
so bold, combining lightness, width and strength. The cold and severe lines of 
the iron structure have been happily relieved by the adoption of the old plan of 
ceramic decoration; the fantastic coloring of the faiences produces a very agree- 
able effect. 


The sea is agitated by three kinds of movements; currents, ground swells, 
and waves. ‘The second consists of long undulations, which never break into 
foam, and are produced by the impulsive action of winds blowing at a great dis- 
tance and developing only an undulatory motion checked by a calm, or an 
opposite wind. The swell is very inconvenient from the rolling effects it produces 
on the ship—and unhappily, on the passengers. M. Bertin has resumed his 
studies on waves—their height, length, and duration. Admiral d’ Urville gave 
the greatest altitude to waves; as much as 108 feet he estimates some off the 
Azores in 1820; but Arago roundly asserted the measurement was inexact and 
considered 26 feet the maximum elevation. M. Bertin agrees with Arago, while 
averring that waves 39 feet high are infrequent, and those of 60 very rare. The 
length of a wave may vary from 120 to 140 yards—M. Mottez says 450 yards— 
and their duration from 23 to 28 seconds. Pending squalls in the Bay of Biscay, 
by the aid of the oscillometer, M. Bertin determined that the duration of the roll- 
ing of a vessel is constant for the same ship and for the same state of its cargo, no 
matter what may be the intensity and the duration of the succession of the waves. 


Dr. Rizzoli, an Italian, relates a singular circumstance connected with an 
infant, who fifteen days after its birth had a tumor on the small of the back, out 
of which was growing a tuft of hair two inches long. By means of compression, 
he reduced the tumor in the course of a year, but the tuft of hair, similar in color 
to that on the head, continued to flourish. The girl is now seven years old, en- 
joys perfect health, and the tuft of hair, color changed to chestnut, extends to her 
knees. 

Dr. Couyba, of St. Seirade, has had under his care a cabinet maker who 
suffers from the mania of a desire to kill somebody and the torture resulting from 
his efforts to not commit murder. The patient is 21 years ofage, and when seven 
years old he was brought to witness an execution ; since then his malady. The 
doctor compelled him to relate his history, and by prescriptions of phosphuret of 
zinc has completely cured him. The same medicament has been employed by other | 
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practitioners, and with success, to treat melancholy and several forms of hypo- 

chondria. From the horror of the vde to the horror of space is but a step. Dr. 
Raggi, of Bologna, has been attending a young artist who threw himself off a 
roof. It is customary in Italian cities, when a prize or sizarship is to be won for 
painting, to shut the candidates up in the Academy and then give them the sub- 
ject for competition. The young artist in question had nearly completed his re- 
markable picture, when, seized with the horror of being confined, he dropped 
from a window to aroof, and jumped thence into the street. 


M. Saudry, Professor of Palzontology, has discovered an enormous fossil 
animal, belonging neither to the crocodile nor exactly to the plesiosaurus families. 
He names the animal ‘‘ Eurysaurus,” on account of largeness of its head. ‘The re- 
mains were found in the lower o@lithic formation near Veroul. The enormous 
reptile had large conical teeth protruding outside the head. 


M. Toussaint, has expounded before the Academy of Science, a study on the 
process of rumination. He states tha‘it is not a ball of the half masticated food 
which returns to the mouth, but a mouthful of liquid holding the aliments in sus- 
pension, the ascension being due to the vise relatively existing in the thoracic 
space. 


Dr. Dunant deplores the social phenomena which tends more and more to 
attract the rural population to live in cities, a fact lamentably prominent in, but 
not peculiar to France. Charles V. wrote to Francois I., in the sixteenth centu- 
ry, when this movement or immigration first manifested itself: ‘‘ Forget not this 
truth, my brother, the capital where the necessitous classes dominate by number, 
will infallibly become the tomb of royalties and of great nations.” Dr. Dunant 
proves that the increase in the population of the cities of France coincides with 
the decrease of inhabitants in the rural districts. It is estimated that the rural ele- 
ment in the urban population is about four-fifths ; the population of Paris is two 
millions, not more than one-fourth of this number are to the manor born, and 
were it not for this annual steady flux of country people to the capital, citizens 
would physically die out. In the three most populated departments of the 
country, in order to obtain 1,000 sound conscripts, 1,790 men must be examined ; 
while in three departments the least peopled, 2,270 have to be examined. The 
cities where immigration is most marked are weakest in birth rates, but the few 
marriages that take place are characterized by superior fecundity, The sum total 
of vice in all cities is nearly equal; it differs chiefly in form. The rurals that 
come to reside in cities suffer more from diseases than natives, because exposed 
to less pure air and less healthy food. 


M. Baranger has practiced medicine for many years in Russia. Inthe humblest 
household is to be found a bath for children, made froma portion of a poplar tree, 
scooped, and babies aré accustomed toa cold bath from their earliest age. The 


doctor’s work is addressed, not so much to young mothers, as to young practition- 
: 18 
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ers. For the new-born child three conditions are necessary : pure air, mild and 
equable temperature. To wet nurses, he counsels that they be fed as much as 
possible, following, while varying, the regimen to which they have been accus- 
tomed, avoiding a too succulent fare, which speedily fattens nurses while dimin- 
ishing their supply of milk. 


If the great movements of the atmosphere were known to us, that is, if we 
could discover the laws of their formation and direction, meteorology would be- 
come a science as exact as chemistry. M. Tissandier, the noted aéronaut, con- 
tributes some interesting meteorological facts. The clouds are suspended in the 
atmosphere in layers or fields, of thickness varying from 220 yards, and at heights 
from 1,7000 to 4,000 yards. ‘The atmosphere is frequently separated into two 
distinct portions by strata of clouds, the upper portion may be quite pure, while 
the lower engenders rain or hail. The pure, upper regions, hold often in sus- 
pension spangles of ice, which shine like needles in the sun’s rays; there are thus 
not only ice clouds but layers of crystalline snow. The clouds near the surface 
of the soil are not only variable, but their'-spect changes following the latitude 
of a country. In the upper regions of the air, the watery vapor rarely moistens 
the skin: the contrary is the case with fogs at the surface of the soil, but which 
are only a special form of vapor. ‘There are layers of clouds that are transpar- 
ent vertically, but not so when viewed horizontally. Marae ©, 


COLORADO NOTES. 


Prof. C. E. Robins, writing from Summit, Colorado, July 20, alludes to the 
REVIEW very complimentarily, and says: ‘‘I read with much interest and high 
approval, the article on National Defense and Military Education, by my old 
friend, Captain Trowbridge. It is every way admirable. I must, however, take 
leave to differ wholly from Prof. Mudge—fourth paragraph on page 174, same 
number of the REview—since both insects and butterflies abound at 12,500 feet 
in this district to-day. Honey and mason bees, I think, are here; ‘‘bumble 
bees” (Bombus) I know are, having only last week come into personal contact 
with the business end of one. Six of the nine subsections of the class Insecta are 
represented here, and [am by no means sure that Coleoptera, (Neuroptera and 
Myriopoda are absent. I only have not noticed them. Lepidoptera is well repre- 
sented. Pieris oleracea and Colas philodice have been seen since the 28th of June. 
Bombus was first observed on the 25th. 

The weather is perfect here, 72° being the highest temperature, so far, of 
the month. I counted yesterday twenty-one snow fields in sight on South Moun- 
tain (one 12 feet deep), and thirty-one on North Mountain (Summit Peak). 

I have arranged two parties of observation of the solar eclipse on the 29th, 
one for top of South Mountain, the other, under my personal direction, will take 
the situation from the triangulation monument on Summit Peak. Have full in- 


structions from Gen. Myers, and if the afternoon is fair expect an interesting time. © 
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COMMERCIAL VALUES OF FOREIGN COINS. 


TREASURY DEPARTMENT, OFFICE OF THE DIRECTOR OF THE MINT. 


WasHinctTon, D. C., July 22, 1878. 
Conic s. Case, : 

Sir: I have received your letter of the roth instant, enclosing newspaper 
slips, relative to the value of the Mexican silver dollar, and requesting information 
as to the correctness of the statements. 

The St. Louis Zimes states that the value of the Mexican dollar was fixed by 
the Government, Jan. 1, 1878, at 99.8 cents, and is received by the Government 
at that rate. The Mexican dollar is not receivable by the Government. Section 
3584, Revised Statutes, declares that ‘‘ No foreign gold or silver coins shall be a 
legal tender in payment of debts.” Treasury Circular No. 1, a copy of which is 
herewith transmitted, fixes the value of the Mexican silver dollar at 99.8 cents as 
compared with the U. S. Trade dollar. 

The valuations given in this circular have no reference whatever to the value 
of the coins for circulation, but are for the purpose of changing into our money 
terms for custom purposes, invoices of foreign merchandise, that may be made 
out in their respective currencies. 

Mexican dollars, having no legal tender in the United States, have therefore 
only a value as bullion, which fluctuates with the price of silver bullion. At cur- 
rent rate, the bullion or intrinsic value of the Mexican dollar, if of full weight 
and fineness, is about gi cents, gold, per piece. The full legal weight is 417.- 
790,536 grains, and the fineness 902.777. 

It is the legal tender qualification of the standard silver dollar of 412 % grains, 
goo fine, that gives it for circulation its full nominal value, otherwise it would 
have merely a bullion value, which, at current rate for silver bullion, would be 
89.43 cents gold. Very respectfully, H. R. Linperman, Director. 


Circular exhibiting the values in United States’ money of the pure gold or silver repre- 
senting, respectively, the monetary units and standard coins of foreign countries, in 
compliance with the act of March 3, 1873. 

+ TREASURY DEPARTMENT, 

Beer Oe" WASHINGTON, D. C. Jan. 1, 1878. 
The first section of the act of March 3, 1873, Statutes at Large, volume 17, 

page 602, reproduced in Section 3564 of the Revised Statutes provides ‘‘ that the 
value of foreign coin, as expressed in the money of account of the United States, 
shall be that of the pure metalof such coin of standard value,”’ and that ‘‘ the values 
of the standard coins in circulation of the various nations of the world shall be esti- 
‘mated annually by the Director of the Mint, and be proclaimed on the first day of 
January by the Secretary of the Treasury. 


The estimate of values contained in the following table has been made by the 
Director of the Mint, and is hereby proclaimed in compliance with the above- 
stated provisions of law: 


278 THE INSCRIPTIONS ON MEXICAN DOLLARS. 
VAL. IN 
, COUNTRY. MONETARY UNIT. STANDARD. ate STANDARD COIN. ' 
MONEY 
PAMISELIA Gy le) pecs assien) f\helcibe ss Nie Florin Sulvenurenine .45,3 | Florin. 
Belgium Branco erin rte tevenen es Gold and silver .19,3 | 5, 10 and 20 frances. 
BOlVic erect) kas ee woplotietie Senne Dollareener Gold and silver| .96,5 | Escudo, 3 bolivar,bolivar. 
ES varzi lie wrenrest uretiuks Wee retieh oe Milreis of 1 000 reis . Gold .04,5 | None. 
British Possessions in N. Amer. | Dollar. ... Gold $1.00 
Bogota . f . : PESO vasaiethal oped waace Colder: . 96,5 
Genteal/Americas £6 5, one. Dollar Silver -91,8 | Dollar. 
(Ciiitinse lau Ouse Ge eAHN an Gin “RAC IA) xeyo) Gold .91,2 | Condor, doubloon, escudo. 
Denmark S-olo olde osc! ce Keon delaege dele, Boln Gold .26,8 | 10 and 20 crowns. 
Ecuador eee cilaraes Silver .91.8 | Dollar. 
[DAV OE. biG) aed LB los oad Pound of 100 piasters . Gold: years 4.97,4 | 5, 10, 25, 50 piasters. 
INvanicerik, Hokeke takes vals Brance Aanee. seeeses foo Gold and silver] .19,3 | 5, 10, 20 francs, 
Greats Britains oy cis ar oe late Pound sterling . Gold... 4.86,6%| 36 sovereign, sovereign. 
Greecemmnmcn atest chiens: tat relies Drachman Gold and silver .19,3 | 5, 10, 20, 50, 100 draehmas. 
German) Empire.) 6 is.5)6 ve: Marcy. aiqsrieioue tears Gold peer nee .23,8 | 5, 10, 20 marks. 
EVENS Si 596 Gog 615 £ Vien Gold ir keareue -99,7 | 1, 2,5, 10, 20 yen. 
dia ee  uec eet he toy bes, 1s Rupee of 16 annas . Silver. -43,6 
tell amnetaey tol gel ate) Et nay) solani its 1D Epes AA te arene Gold and silver .19,3 | 5, 10, 20, 50, 100 lire. 
EME MIAy ttn shi cat ie deee eka Lees Dollar 5-7 ae. Gold. 1.00 
ITERIC ON ss Hikes Gch oe eb Bae Mollare sn wk Gees yews Silver) 3). 3.5% .99,8 | Peso or dollar, 5, 10, 25, 
50 centavo. ‘ 
Wietherands msciiane- its oaien te BSIOFin ews. yas re, Sane eae Gold and silver} .38,5 Hon ur gold, 
($4.01,9. 
IMOSWERE AEG Bla os pci Alo ahs Crown. . Goldene .26,8 | 10 and 20 crowns. 
17S SUS S wah Fae ae aL ee ee Dollar . Silver) peeks -91,8 
OMIA yielie ys he ce. (eh Miitrcis of 1, 000 reis. Gold. . 1.08 2, 5, 10 milreis. 
PRUSSIA ie) wevise Ale, ti ee kia dee te Rouble of 100 copecks | Silver. 2... .73,4 | &, 4%, 1 rouble. 
Sandwich Islands........ Dollar’ avis espe se oh Goldy 1.00 
IDAISINN Mts Wade eee basalt to. Soe Peseta of 100 centimes | Gold and silver .19,3 | 5, 10, 20, 50, 100 pesetas. 
SWedenitice joie Mes epal's csyieuie SKOW Oe ee chs ees Gold. . .26,8 | 10, 20 crowns, 
iaozedland We voucucy cet Nie! ye ae Brancian Wee vee Gold and silver .19,3 | 5, 10, 20 francs. 
BUT OUMer otita testis, Nefaey iy sya) a) Mahbub of 20 piasters . | Silver . 82,9 
PUIMIS Ahhede a. Ge ae Piaster of 16 caroubs.| Silver. .... 11,8 
Turkey. . ayers | eiasteteue hy st he Gold... .04,3 | 25, 50, 100, 250, 500 piasters 
United States of Columbia. _ ; Reson is 5 Silver . 91.8 


The above rates will be taken in eee ie valves of atl foreign mer- 


chandise made out in any of said currencies, imported on or after January 1, 


1878. 


I am, very respectfully, 


JOHN SHERMAN, Secretary of the Treasury. 


THE INSCRIPTIONS ON MEXICAN DOLLARS. 


Editor Western Review of Science and Industry : 
Sir :—Having had some communication with Senor Romero Paferio, Super- 

intendent of the republican mint at the city of Mexico, in reference to the inscrip- . 

tion upon the obverse of the Mexican dollar, I herewith give you for publication 


the facts obtained from him. 


Kansas City, August 7, 1878. 


The coinage is almost, if not entirely, confined to. 


the owners and proprietors of the heavy gold and silver mines throughout the 
several states of the Republic who are empowered and given full authority by the 
government to coin all bullion by them received into standard coins of the 


Republic ; 


the law, however, compelling them to stamp all such coins with the 


value of the coin, place of coinage, date, assayer’s name and fineness of metal. 
In pursuance of this law I give a complete list of the readings and translations of 
the dollars of 1878, the only additional information necessary being that eight 


reales equal one peso or dollar, and ten dimes, or twenty granos, are equivalent 
to nine hundred and three parts of silver to the one thousand . 
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INSCRIPTION AND TRANSLATION. 
CITY OF COINAGE. /|VALUE. |inmat or cerry] DATE | INITIALS OF ASSAYERS. EIEN ENS BISSS 
° 
Mecca ; { IS Reb Ma” ||'1878 M. ie 10: DY, zoG® 
‘ 8 Reales |} Mexico es Medina Hermosa 10 dineros 20 granos 
Oaxaca . { bay ees Pcie A. Be io ms 
8 Reales Dees cs Augustin Endner i < 
Guanajuato. . { *8 RG.’ 1878 i R. § 
8 Reales |Guanajuato “ Fran’coSardaneta] Ramon Mendoza nf - 
B FES 
Zacatecas . . { eo Re) Z. 1878 J. ¢$ as a 
8 Reales | Zacatecas ot Jesus Santa Anna ce 6s 
‘ : a I 
San Luis Potosi { Pie Rao Rs) i878 M. 1B af ¢ 
8 Reales Eigies, Ke Manuel Herrera i x 
; > 6é 66 
Guadalajara . . { HS Rb iG. ’ 1878 Ais Je 
8 Reales |Guadalajara 6 Julio Arancivia “ 6 
Durango { { He Do (1878 dg E. iS * 
8 Reales | Durango HE Pedro Espejo & “ 
Chihuahua. . {/*8R.|_ C.* 1878 A. V. s ‘3 
t 8 Reales | Chihuahua £5 Antonio Valero + ie 
ules’. { ces a) Oe aden Oey 1878 | iE DD. Be ee 
ats 5 8 Reales | Culiacan ss Jorge Douglas fs Me 
Alamos eS Ro ae 1878 D “0 rv 
: ; a 8 Reales} Alamos ‘ Domingo Larraguibel ee Se 
5 Se 10) 66 6s 
Hermasillo. , { CRG et S873 ie ING 
8 Reales | Hermasillo co Jesus Acosta cs se 


Yours respectfully, 
Ee, CHE De 


METEOROLOGY. 


A NEW VIEW OF THE WEATHER QUESTION. 


BY ISAAC P. NOYES. 


( Continued from the Fuly number.) 


LI. The best portion of the United States for regular conditions to follow 
each other seems to be east of the Rocky Mountains. It has sometimes been 
said that our storms come from the Rocky Mountains, but from the weather maps 
and the natural laws that /ow appears to follow, it would seem that they do not 
generate anywhere in particular, and are liable to generate at any portion of the 
Earth’s surface ; indeed, there is a constant struggle at every poimt—the strongest 
force prevails and a small /ow is sometimes, as it were, swallowed up by a larger 
one and borne on by it, or at times to even develope within a very extended one. 

LIII. There are general and local laws, and this accounts for places near 
each other having currents of wind in even opposite directions, and for the fact 
while the general wind is in one direction, a local wind may be in another and 
even just the reverse. In such cases, however, the wind will not generally be 
very heavy. 

LIV. ‘‘Potar Waves.’’—This is a nice expression, yet strictly speaking there 
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is no such thing; the laws that govern the system do not warrant the use of it, at 
least otherwise than in a figurative sense, for to the north of us there is evidently © 
another line or lines, as it were, of /ows, running in all directions as generally in 
the territory of the United States; and to the north of what is here called a 
‘polar wave,” there are undoubtedly warmer circles at the time than in the cur- 
rent of this ‘‘ wave” that is supposed to be, or, as its name implies, is all the way 
from the icy North, for the reason of there being another center of /ow away up 
there, whereby in that north latitude local south winds are generated. We learn 
from Arctic voyagers that the wind up North at times blows from the South, as 
well as at other places on the Earth’s surface; perhaps not as much, yet it does 
so blow, and this will reasonably account for it and is evidently the reason for it. 
At the North they might as well have the expression, ‘‘ an equatorial wave,” and 
it would be just as proper as to say a ‘‘polar wave,” at least in this sense. 

LV. The condition /ow is, as has been remarked, the controlling power— 
where /ow is there will the wind be concentrated—toward these centers the cur- 
rents will be established. When (North of the Equator) a North wind blows, it 
will necessarily be cold, unless, perhaps, as in cases where the /ow is not very 
positive, and the wind is light and must travel over extended plains, as occasion- 
ally in summer, as herein referred to. This, though, is only an illustration of 
the predominance of the stronger factor. And when a North wind blows it will 
be on account of a low barometer area at some point South, and not, as is some- 
times thought, because of a condition of high barometer up North. A condition 
of Aigh does not push on a current but a condition of /ow pulls along the current; 
in other words, wind is pulled, not pushed. 

LVI. The territory in the United States embraced between that portion of 
the Rocky Mountains running N. W. and S. E. and S. W. and N. E., Salt Lake 
City being its eastern angle, and the ‘‘ Blue mountains” running N. E. and S. 
W., and the Sierra Nevada mountains to the S. E. and N. W. (see plate B), 
which has an elevation of from 4,000 to 5,000 feet, seems to have, as it may be 
termed, a ‘‘condition” by itself and to have its own local dows, as it were, cut 
off by the mountains. There are, however, few stations in this locality, so the 
world is not at present fully informed of its changes; yet, from the observations 
taken at its four quarters—Salt Lake City, Boise City, Pioche and Humboldt 
City—the conditions /ow seem to be local. The strip of territory between the 
mountain range and the coast has quite a different climate from the rest of the 
United States. California has a peculiar weather condition. If these mountains 
are the cause of this, it may be asked, why does not the Blue Ridge and the 
Eastern ranges of mountains affect the Eastern climate? They undoubtedly do, 
but not in this manner, for /ow seems to travel without much regard to them. 
They are lower, less extensive (horizontally) and are, as it were, set in the midst 
of fields, whereby their influence for chilling the air is counterbalanced. On the 
Pacific slope, however, we have a high and extensive range of mountains that 
cools the air, thus affording a check to the further development of /ow across 
them. But for these high and mountainous regions, /ow would undoubtedly 


a 
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travel directly across the land, start in at the Pacific shore and travel regularly— 
depending on the force of the heat and neutralizing influences—with more or 
less rapidity toward the Atlantic coast. But the coast range, backed by the high 
plateau country as far West as to include the Rocky Mountains, makes quite a 
different condition of climate for this territory from what it would be if it were com- 
paratively level. To illustrate, say /ow is developed on the land; it is checked 
in its course eastward by the coldness of the mountain airs and is, as it were, 
shut off from, the East. So, ina similar manner, the /ow that is developed in 
what may be termed the mountain quadrilateral, but with the territory to the 
East of the Rocky Mountain range it is altogether different. Here low has a 
broad and comparatively uninterrupted field through which it travels as it wills, 
or as the Sun will dictate, sometimes starting here and sometimes there. (See 
plate.) 

LVII. The higher the Sun works up, generally, the higher the line of low, 
and the reverse; and the more concentrated and positive the dow will be in these 
upper or lower latitudes. (Reference is now had to North latitude.) So we see 
that the North winds prevail in the winter and the South winds in the summer. 
This a general law and not a special one, that necessarily follows the Sun in its 
course North and South of the Equator. We do, however, have centers of lw 
running quite high during the winter, and this causes South winds and warm 
weather ; when the reverse and /ow is low, we have severe cold winters. Because 
in the United States or in any parallel of latitude they have a warm winter or cool 
summer, it does not imply that the weather to the North of this line will be cor-. 
respondingly affected; it may or may not; may be correspondingly colder or 
warmer, all depending on the line of ows in these regions, which may be quite 
independent of those to the South of them. 

LVIII. As to cold winters and warm winters, it seems a matter of mere 
accident, so far as we know, yet of course beyond us there may be a Providence 
in the matter that has special reasons for such a condition of things, but so far 
as our knowledge reaches it appears to be the merest accident, as the location of 
low itself. Low starts at a certain point; it must continually seek new fields; 
and it is a wise law that it should, even though it may sometimes come around 
to locations that cause weather that to us appears out of season. This being the 
case, it seems very plausible to me that it must be irregular in its time and place, 
and that it is liable to be constantly overlapping itself, so that after a number of 
years it gets around to certain localities, causing atmospheric conditions that 
would not seem natural for a given locality, being cold when our months should 
say warm, and warm when they should say cold. But nature is nature, and it 
seems in accordance with herself to have her continually, as it were, overtaking 
herself. She is all the while obeying the strongest force, either positively or 
negatively. If our seasons in the course of periods change so as not to accord 
with the present names of the months, it will be in accordance with this principle 
—and it may account for many changes in the past history of our Earth that 
cannot otherwise be accounted for. The greater or less amount of water present 
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aw 


282 A NEW VIEW OF THE WEATHER QUESTION. 


has much to do with this matter of climate. We know that there is evidence in 


past ages of the world, of some northern localities, at least, being much warmer 
than at present. We also know that eruptions have occurred, and that whole 
tracts of country have been raised above the surface of the water. As the effect 
of the sun’s rays on the water is peculiar and different from their effect on the 
land, may there not have been conditions that have made localities relatively 
different from what they are now. ‘This idea of Nature, as it were, gaining on 


herself, even though slowly, may also give the color of reason to the idea that the — 


earth is gradually changing—that no one point is permanently relatively fixed 
with any outside body—and may not the same idea extend to the whole universe? 
It would not seem unnatural; what may account for a small thing may also 
account for a large one. All nature works ona similar plan and after the same 
general laws. 
LIX. Low barometer centers in the ocean. The chances are that /ow is 


distributed over the ocean in a similar manner as on the land. The fact that 


vessels at sea have the wind from all quarters, meeting with storm centers and 
calms, and have the wind to shift from one point to another, would evidently, 
beyond doubt, go to prove that such is the case. This, however, would go to 
disprove the poetical idea that the waves beating on any given point, say on the 
rocky shores of New England when the wind in to the eastward, are all the way 
from the shores of the Eastern continent. It is very improbable that they are 
ever from such a distance. The chances are that there are a number of low 
barometer centres between the two continents, and that the wind that raises the 
seas that strike against the New England shores, starts not more than from two 
hundred to five hundred miles away, and perhaps not always at as great a dis- 
tance. The force of the ocean wave is not altogether in the distance that it has 
to travel, though it does require quite a distance in which to raise a heavy sea; 
the force of it, however, must depend upon the force of the wind, which in turn 
depends upon the power of /ow. 

LX. Cioups.—In the Signal office at Washington there is a large case in 
which the weather of the earth is illustrated in miniature. The clouds are formed 
of cotton and are nicely and artistically executed; the different kinds are true to 
nature, from the most delicate clouds that are first formed, to the heavy black 
clouds that produce the heaviest rains. The whole case is a wonder of handi- 
work, wherein the whole meteorology of the earth may, to the initiated at least, 
be seen ata glance. It is not the purpose of this article to more than refer to 
this; it would seem, though, that every college in the land, and every high- 
school, should have such a model, as by it this subject of the weather can be 
studied with great advantage. Certain conventional names have been given to 
the different kinds of clouds. Of course there are all kinds, from the very light 
to the very heavy, and these can be seen merging into one another without any 
respect as to the name they bear. However, it is well to know them by the 
established names, for thereby we not only have the pleasure of knowing them 
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better, but we can the better describe them and gather information in regard to 
the weather by their form and combination, etc. 

LXI. Winps.—The winds are governed by the condition ow, and therefore 
the governing condition has been spoken of first; yet the two are inseparable, and 
are only here apparently separated because language will not allow us to speak of 
two things at once, 

LXII. The force of the wind depends upon the power of /ow. 

LXIII. The direction of the wind will generally be toward /ow: it may be 
deflected by local forces, for the local is ever contending against the general, and 
the reverse. This has been referred to under the head of low. The harder the 
wind the more direct it will blow toward the center. It has been said that if we 
will stand with our left hands toward the region of /zgh, and our right toward the 
region of /ow, that the wind will be in our faces; but the weather maps do not 
seem to warrant this as a general fact, though when there is a very large circle of 
fow, and therefore not concentrated, such at times may locally appear to be the 
case. If there is anything in the idea of the conditions of low as herein spoken 
of, it would seem natural that the currents of air should generally be in towards 
the centre ow. The daily weather maps seem to warrant the assertion and to be 
in full harmony with it. 

LXIV. As to the force of the wind, it all depends upon the rapidity with 
which it is moving, and the rapidity depends upon the positiveness of the condi- 
tion known as w. It is, however, subject to natural forces in a similar manner 
to more materialistic things, water for example. 

LXV. It will be more or less retarded by friction, and over the sea there 
will be less friction than over the land and less over level tracts than over uneven 
and mountainous districts. 

LXVI. As the wind will travel in as straight a line as possible, we can often- 
times, by observation as to the direction of the wind, trace the course of low, 
and form an approximate idea as to its probable locality. Occasionally there is 
an apparent exception as to the cours2 of the wind towards /ow ; for example, we 
sometimes have quite a cold south wind. This, however, will be found to be 
only local, and that such a south wind is in reality a west wind, with simply a 
changed direction for a comparatively short distance—changed by some local 
condition, such as a struggle to develope a sub or local /ow, or occasioned by 
some natural Jay of land, such as the presence of a body of water, a mountain 
range, etc. An illustration of this effect may often be noticed in a city; though 
the wind may be blowing from the northwest, it may eddy or be deflected around 
some corner and blow (locally) from the southwest or even south. Because in 
this confined locality the wind was from the south, it would not be right to say 
that it was a south wind. 

LXVII. Old people often speak of the wind going around from one quar- 
ter to another ‘‘with the sun.” Such observations are oftentimes made and 
transmitted from generation to generation, yet without reason. People see that 
a storm comes, passes and clears off in a certain manner, but it was not until 


oy 
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within a very few years that we could trace a storm over such a vast area as the 
United States. Now we see why the wind should come up in a certain manner 
and pass around to another quarter, and so on till it comes out finally with the 


wind from another direction, and clears off; and why the wind is ever going ~ 


from one point of the compass to another, and why a storm is liable to come up 
with one wind as well as with another. 

LXVIII. It is a common thing to hear that ‘‘the wind is blowing up a 
storm.”” It may seem contrary to the wisdom of the past to deny that the ‘‘ wind 
blows up a storm,” yet from the remarks on the condition, /ow, it must seem 
obvious that the wind does not blow up a storm, but rather that, if anything, the 
reverse of this is more true, that the storm raises the wind. A /ow is developed, 
the wind rushes in to fill the vacuum. If /ow is, say in the middle of the United 
States, to the west of the same, the wind will be from the west; while to the east 
of the condition, the wind will be generally from the east: and if it passes to 
the south of a certain point, the wind at that point would be from the north, and 
the reverse if to the north. So the manner in which the vane turns will depend 
upon the relative location of the center of the condition /ow, toward which the 
wind will always blow. This can be better traced by reference to the map or 
plate. 

LXIX. Then an east wind is generally considered a very stormy one with 
us, yet it is purely accidental, and we sometimes have exceedingly pleasant and 
clear weather with an easterly wind, for the simple reason that /ow is traveling to 
the west of our particular locality, and may pass us by altogether without pro- 
ducing a storm in our immediate locality. The greater part of the time, how- 


ever, an east wind is caused by /ow being in the line of our locality, then the = 


clouds that have been generating for days over the Atlantic ocean are brought to 
us and we have rain in abundance, and all the effects derived from the condition 
of low barometer. Yet in this connection it must be remembered that what may 
be a northeast storm in one locality, will to another locality, on some other side 
of /ow be called a storm from another quarter, i. e., a condition /ow is circular, 
and the storm converges toward it from every direction. This center may not 
be an exact circle or even approximate thereto, for oftentimes its real outline is 
anything but circular. The term circular is here used only in a general sense. 

LXX. When there is a very positive ow, a fierce wind is developed, and 
as the sun first strikes the east, the storm will travel generally in that direction, 
and as the wind will be from all directions toward this center, an elastic medium 
of air is established, as it were, as a cushion for the wind from each quarter to 
receive and be received upon, whereby the force of tornadoes are Nee, 
otherwise they would do far more damage than they do. 


LXXI. Much has been said about equinoctial storms. People have an 


idea that when the sun ‘‘crosses the line,’’ that there must be some extra com- 
motion whereby a great storm is generated. In regard to this, I will venture the 
assertion that there is no such thing as an ‘‘equinoctial storm.” Any storm that 
occurs within two weeks, before or after, is commonly given this name; because 
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such a storm happens, and is always liable, to happen, somewhere about this 
time, it is no sign that the ‘‘equinox” has anything to do with it. Storms 
are liable to generate at all times, one may occur at this particular time, and 
that, too, in merely certain localities, when it is perfectly fair at others. This 
being the case it seems absurd to thus connect it with the sun passing over a 
certain imaginary line. 

LXXII. Rain and snow are essentially the same. This need not be told 
the initiated, yet there are people who think that the Signal officer has made an 
error when it is said that ‘‘it will probably rain,” and it snows instead. It is a 
mere difference between a few degrees of temperature, and perhaps local temper- 
ature at that; 1f warm it will rain, if cold it will snow. 

LXXIII. It is sometimes remarked, that it /ee/s like rain or snow, but that 
it is too cold. [In this case the clouds that contain this moisture are present, but 
if warmer a little beyond, they will pass along to that warmer spot. The strongest 
force, whether it be heat, cold, or wind, will predominate; the merely local must 
(generally) give way for the general or extended conditions. 

LXXIV. When /ow extends over a large territory, or we are in the center 
of a concentrated one, the rain will come down straight or nearly so; but when 
the center of /ow is to one side and a fierce wind is rushing in toward it, carrying 
heavy clouds along, the rain will come down at an angle; the more fierce the 
more obtuse the angle at which the rain will fall, and sometimes the wind is so 
powerful as to make it come down almost horizontal. 

LXXV. Trade winds and hurricanes we have not much to do with in this 
latitude and longitude, yet they, with other conditions, must obey the general 
law of air seeking an equilibrium. It would seem from what we know of the 
laws of storms in general, that the ‘‘ trades” should, as they do, prevail in the 
latitudes nearest the equator, and that hurricanes should predominate in the same 
localities. 

LXXVI. The manner in which a fierce wind travels has been much com- 
mented upon. It is said that it travels, as it were, in epicycles—going compara- 
tively straight or in an elongated curve for quite a distance, then takirig a sudden 
turn in the shape of a small circle, as is sometimes the case with dust in the 
street. This, however, does not accord with the general law, though the air, like 
the heavier material water, is evidently turned in this manner by local inertia. 
The more fierce the wind the more compact and the more it is lable to be 
deflected or swept around in a circle, the same as water, by any resistance that it 
may meet with. Its inertia of speed forces it on—the inertia of fixed objects, 
even though small, must cause some compromise—must be overcome. 

LXXVII. Tornadoes look black, and oftentimes much resemble a huge 
serpent rushing over the ground. It would seem to be comparatively easy to 
account for this. The fiercer the wind the more condensed, and as it moves 
over the earth at the rate of a hundred miles or so an hour, it will necessarily 
take up with it much loose earth, dust, etc., whereby darkness of color is given 
to the whole mass. Then as to its serpentine form, the very compactness will 
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account for that. The more compact, the more it holds together and becomes a 
thing of life, having elasticity whereby it may be deflected by one object to such 


an extent as to pass entirely over or by another object beyond, either horizontally | 


or perpendicularly ; thus, up or down, to right or left, it sweeps along on its 


course, taking as straight a line as possible, yet even in its most fierce condition — 


being obliged to compromise its course more or less, bearing evidence to the law 
that the strongest force must prevail and showing that some mere local inertia is 
strong enough to deflect it from the straight line in which it seeks to travel. It 
is said, sometimes, to rain all sorts of things—sticks, stones, frogs, etc. A tor- 
nado, moving at such a fierce rate, is liable to take up and carry along with it 
any such small things, and when there is a lull in the wind or anything tends to 
retard it or sufficiently check its velocity, these objects that were taken up will 
fall to the earth, and in that locality we will have a ‘‘shower” of sticks, stones, 
frogs, etc., although, strictly speaking, the term ‘‘shower” will not be appro- 
priate. 

LXXVIII. Wind has not much force until it, by great velocity, becomes 
much compressed and gains, as it were, solidity. 

LXXIX. At times the air is very oppressive, In common phraseology, 
called ‘‘muggy.” This occurs when /ow is being developed or we are on the 
outskirts of an extended condition of /ow. The atmosphere is full of moisture 
displacing air; in addition to this, the air is quite stationary; there is no new 
supply, or a very little, coming in from other quarters—the allowance of air is 
small. As soon as precipitation takes place, or oz becomes concentrated or 
moves on we get a bountiful supply of air, which, in contrast, is very refreshing. 

LXXX. West winds seem to prevail with us, the cause being that /ow is 
more off in the ocean than on the land. Water heats quicker, the land retains 
heat the best. This will account for the constant changes, under some circum- 
stances, such as night breezes and day breezes, as occur along the shores of great 
bodies of water. of 

LXXXI. Probably the best place for comfort would be between Azgh and low; 
here we get’a good breeze; we are, as it were, 7” the current, where the ventila- 
tion is generally perfect—occasionally there is too much rapidity for some local 
comfort, but we must reconcile ourselves with this when we know that it is carry- 
ing great comfort to another quarter, restoring balance of air or temperature to 
our fellow men in some other locality. 

LXXXII. In the summer, especially the latter part, we have the wind 
much from what the Indians practically called the ‘‘sweet Southwest.” This is 
occasioned by a moderate low barometer up in the Northeast, perhaps off New 
Foundland’s banks, that region of fogs and mists. Had the Indians known the 
meteorological facts of the present day they would have had reason to have given 
this sweet name to the northeast rather than to the southwest—to the quarter that 


drew the currents on, rather than to a quarter from whence they were collected. 
The ‘‘sweet Southwest,” however, at least along the Atlantic coast, is a most re- 


freshing wind, bearing with it the tempered conditions of the West and South 
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and the effects of land and water; it was indeed beautifully and appropriately 
named by those sons of nature whom we term Indians. At this season of the 
year these winds are peculiar, in that they rise with the sun and die away with 
it, conclusively showing that heat is the cause of the wind. Though the wind 
dies away with the sun it very soon springs up again, and this may seem to con- 
trovert the theory, but instead it only substantiates it. The wind springs up but 
veers to the south or southeast, according to the trend of the coast, this being 
caused by the better retention of the heat by the land than by the water. Dur- 

ing the day it is on the water, up off the northeast coast. The night cools the 
‘ water, the land retains the heat, so a current is established landward. 

I.XXXIII. Later in the season, and indeed, earlier too, ow is for much of 
the time still off in the ocean, but in a lower latitude, generating a northwest 
wind, causing fierce storms in the neighborhood of that storm centre off the coast 
of Hatteras, lying between there and the Bermuda Islands, in the locality by 
sailors called the ‘‘ Devil’s Corner.” Sailors oftentimes have very expressive 
names for places and things. This is the locality where concentrated and even 
protracted /ows are generated, therefore, a locality of storms; hence the name 
implying a very bad place—one to be avoided, and one where much caution 
must be exercised when necessity forces one to pass it. Yet this locality is not 
always deserving of this name; during the winter and spring months it would 
seem to be the most appropriate. 

LXXXIV. Unper Low.—We see that low barometer is continually on the 
march, from point to point, from the land to the sea and from the sea to the land. 
After a storm has passed to the eastward the wind comes out more or less fiercely 
from the west; the sky is cleared of clouds; the wind hangs in this quarter for a 
a day or two, and, though cool at first, finally dies away, and in summer it comes 
out very hot and dry. These are probably the most trying days in summer, but 
this condition is not generally of long duration. Low is all the while as it were 
swimming round a circle of larger or smaller dimensions. Narragansett Bay in 
summer isa fine place to watch these changes. ‘They generally occur about an 
hour or two after mid-day. At such times it isa common sight to see boats at 
different points sailing down as well as up the bay defore the wind, though very lit- 
tle wind, and with a space of perhaps a mile or two between where it is all calm, 
with a slight flow of wind, first one way then another; the north wind and west- 
erly wind receding and the southerly wind gaining, and by and by coming out a 
good breeze to the southwest. Low, in order to make this change, has the while 
been shifting, and perhaps the governing one in this case is located up in the 
northeast, just off the ocean. 

The partial wreck of the steamer MassacuuseEtts, while on her eastern trip 
in Long Island Sound, the early part of November, 1877, is a good illustration 
of the change of wind in asimilar manner, yet more sudden. A heavy southeast 
storm had prevailed during the day. The captain of the steamer, in order to 
avoid running the risk of exposing his boat to the fierce winds and waves of the 
Atlantic ocean, had hugged the Long Island shore. It was very foggy weather, 
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and so thick, as the sailors say, that no lights were seen from the shore. They 
were running by dead-reckoning, that is, by their knowledge of the speed of the 
boat, the force of the currents and general experience of navigation in these 
waters. As the steamer was, about 11 p. m., near the gate to the ocean, it was 
decided to turn the head around towards the west, and ‘‘stand-by”’ till morning. 
From want of exact knowledge of their situation, from not having proper data, 
the boat was accidentally run ashore on a projecting sand point. Had the wind 
remained to the Southeast, at the slow rate of speed at which the boat was going, 
this would not have been a serious matter, but soon after midnight, or there- 
about, the wind suddenly came out to the Northwest. The captain now found 
himself, instead of under a lea, on a lea-shore and at the mercy of a fierce wind. 
What had caused the change? When we follow up the path of ow, it is all as 
plain of explanation as the blowing of the wind itself. On the return of another 
day, the advancing heat of the sun out on the ocean had caused (or pulled) the 
center of /ow to the eastward, whereby the wind, that had been blowing toward 
this center from the northward and westward, was permitted to go into other fields, 
as it were, in order still to seek the point of /ozw that it is ail the while striving for. 
These changes are more or less sudden, depending on the power and concentra- 
tion of /ow and the relation that it bears to a given locality. 

LXXXY. In this connection there are a few other general points of illus- 
tration that it may be well to refer to. It is known that there is no regularity to 
the speed and continuance of /ow; it evidently is continually on the move, yet 
practically for some localities in the United States it is stationary for some two, 
three, and sometimes four days, and, on rare occasions, perhaps more; but the 
most severe spell of such a blow that I bear in mind is that which commenced 
on the first of March, 1872, and continued with unsurpassed fierceness till the 
fifth. During this time the conditions were evidently favorable for a concentra- 
ted and long dow off the coast along down and by Hatteras, or, in what sailors 
call the ‘‘ Devil’s Corner.”’ This was probably one of the most fierce and con- 
tinuous winds that we have had along the Atlantic coast. 

LXXXVI. Sometimes we see all, or nearly all, the evidences of a storm; 
the clouds form, the wind is in the right direction, and it ‘feels like rain,” but 
no rain comes perhaps for a month, two months, or even more. Everything is 
parched for want of rain, and dust is very abundant. This has given rise to the 
saying ‘‘that all signs fail in dry times.” It would seem that there could be no 
fault to find with the ‘‘signs;” so far as they are concerned they are all right— 
they are evidence of conditions actually existing, but the trouble is that these 
conditions are a long way off. Loz circles around, but sometimes, more particu- 


larly in the summer, it goes very far in some one direction, the circles that it 


describes are very large while its own circle or center is apt to be contracted, so 
that it passes by some localities merely touching them with its outer edge, which 
frequently gives the ‘‘sign” as it passes, but nothing more; the rain that is 
developed, even in part, in the dry localities, is taken off to other places. 
LXXXVII. Also on such occasions we see the evening flashes of light, 
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away off in the distant horizon. This, in order possibly to give a name even 
though the cause was not known, is called ‘‘heat-lightning.” On the basis of 
these remarks, and I trust that they are not far out of the way, though we are 
still in the dark as to many facts, there does not seem as though there could be 
any such thing as is implied by this name, but rather that it is a dona fide light- 
ning from some center of /oww—perhaps a Jocal low or some regular passing centre 
of ow, some twenty miles or more away. 

LXXXVIII. There is also a common expression in regard to thunder, that 
‘«Thunder in the morning, sailors take warning; Thunder at night, sailors de- 
light,” as though it were a law that it was worse to have thunder in the morning 
than in the evening, etc. In the first place it depends upon which direction the 
thunder proceeds from; if to the East of us it is evident that the storm center or 
low has passed our locality ; if to the North that it is passing ; if to the South, that 
it is working its way up towards us; and if to the West, that we may expect it 
to be or come quite near us. Secondly, there may not be any great ‘‘ delight” in 
hearing thunder at night, as in the other case, it all depends on the direction 
from which it comes, immediately about us, to the North, East, South or West 
ofus. Thunder is more apt to occur in the evening on account of the develop- 
ment of the heat of the day (see section XX XVIII on electricity) ; where there is 
thunder in the morning it shows great heat and perhaps the development of a 
low barometer, and therefore indication of a severe storm. These remarks on 
thunder and lightning may also, in a general way, apply to the lines ‘‘a ramnbow 
in the morning,” etc. The principle is the same. 

LXXXIX. Among other common notions in this department of the weather 
is the idea that at certain times, mostly morning and evening, when a few heavy 
broken clouds are massed together and the sunlight is shining through such open- 
ings as there may be here and there among them, that the sun is drawing water. 
This notion evidently grew out of the desire to account for a certain natural phe- 
nomena after a supposed reasonable manner; but the knowledge of the present 
will not si stain any such fanciful idea as this implies. In the first place the sun 
does not ‘‘ draw” water, at least in the sense we commonly use this word. It 
evaporates the water and combines it with air, and thereby forms clouds. Secondly, 
this process is going on all the while, at least when there is sufficient heat. 
Thirdly, this phenomena called the ‘‘sun drawing water,” is simply the rays of 
the sun shining through an opening, and we have the same effect whether the 
opening be in a cloud or ina wall. The denser the cloud immediately under 
the sun and the clearer the sky elsewhere, the stronger this effect will be. 

In this paper it has been the aim of the writer, as may be readily seen, to 
bring together all the points in relation to the weather that he could think of, and 
in order to facilitate memory and to draw special attention to these points so that 
they would not be lost in the mass, he adopted the plan of numbering each item 
as it presented itself in as much order as possible, that one point might, as near as 
possible, suggest the other. He does not claim that he has discovered all, or that 
all his deductions are right. He has simply endeavored to present the subject 
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from his point of view, and as the same appears to him. And now he stands like 
others interested in this beautiful study, awaiting further developments. Of 
course he would like to have future developments sustain what he has here set 
forth, yet he trusts that he will be enabled to see new facts in an impartial light, 
and if, perchance, more light should prove him in error as to conclusions, that 
nevertheless there may be found in this paper some points that may be of in terest 
to those who seek to investigate the mysterious forces that go to make up our 
weather system. And he further hopes that the interest of the people at large 
will be general, and of so earnest a nature as to sustain the labors of those who 
are engaged in the duty of collecting facts pertaining to this branch of science, 
and extend to them a practical sympathy whereby they may be the better enabled 
to follow up the great work before them ; and further, that this sympathy may so 
extend that the nations of the earth may enter into fellowship with each other in 
collecting facts that bear upon this subject; for only by such cosmopolitan meas- 
ures can we hope to gain important facts from all quarters of the globe, whereby 
we may become familiar with the weather system or systems of the world. For 
this purpose we should have facilities to collect facts, not only from. the civilized 
countries and places easy of access, but from such places as at present are quite 
inaccessible, either from peculiar conditions of people or climate. 


PROGNOSTICATIONS. 


After reading these Statements and Comments the reader may inquire if there 
is no way for the individual, unaided by instruments, to forecast the weather. 
There are certain signs which if one will note from time to time whereby they 
may become quite expert, but then these personal prognostications must necessa- 
rily be confined to the local conditions. The individual from his local standpoint 
cannot tell what the general conditions are; and herein is where the labors of the 
signal office particularly become of value, and of greater value than it is possible 
for the prognostications of the local observer to be, even to his own locality, for 
the general always governs the local, and knowledge of what is and has been, 
gives more value to the judgment of the future. A single individual standing 
on the ground cannot command a very wide horizon, and even on the house-top 
cannot command anything like the extended region of one who is up in a balloon 
two or three miles above the earth. The single individual, even aided by instru- 
ments, can only know of the conditions of his immediate vicinity; while the 
Signal Office from its daily reports is able to see the conditions of the whole 
country; it can note the rate, direction and intensity of the storm center, and 
from these form a very accurate calculation as to the probability of its passing 
along a certain line, and in influencing the weather at a particular locality; yet, 
notwithstanding this, almanac makers and others think they have, or pretend to 
have, some system different from the natural laws of calculation whereby they 
can tell what the weather will be a year in advance; and, to make their preten- 
sions more absurd, they make no distinction between different localities, when it 
is a well-known fact, and now easily demonstrated, that two localities quite near 
each other may have, and often do have, quite different weather—one being hot 
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while the other is cold, one wet while the other is dry, ail depending on the rel- 
ative situation of low. 

In the past, before we had the facts of the present, this ridiculous pretension 
was, perhaps, excusable, for then very little was known of the general weather 
system—we were all ignorant of the facts that have been ascertained within the 
past few years. The best that could be done was to judge the weather of one 
year by that of another, and really the whole matter of attempted prognostication, 
instead of being a thing of calculation was, and is, really, but a mere matter of 
guess-work. In these so-called calculations much was figured from the moon, 
when the moon is a most contemptibly insignificant force in the matter and has 
about as much to do with the matter as it has with making people mad. Yet, 
years ago, it was so firmly believed that the moon was the cause of madness that 
this satellite of the earth gave the name to that unfortunate affliction of humanity. 
No person now, however, will hold to the absurd idea that lunacy, even though 
the zame is connected with the moon, is in any way caused by the moon. As 
explained elsewhere, the sun is the great physical force that makes our weather 
system. The better we understand all the forces that go to make up the weather 
system, make ourselves familiar with all the changes that occur in and constitute 
the conditions that follow one another, the better weather prophets we will 
become. We must necessarily keep in mind as much as possible the location of 
Jow, for on this hangs all the information we seek, remembering that the wind 
will always be generally towards the point of low barometer; by bearing this in 
mind we can approximate the location of /ow in relation to our locality. Then 
we must note the extent of cloudiness and familiarize ourselves with the differ- 
ent kinds of clouds, bearing in mind that the heavier the clouds and the more 
extensive the cloudiness the more apt we are to get rain. If the wind is to the 
east it shows that the centre of ow is to our west and is approaching our locality, 
although the centre of the storm may go either to the north or south of us. The 
presence of low barometer is indicated by a closeness of the atmosphere, com- 
monly called ‘‘muggy.” If dow is to the north of us we will have southerly and 
generally warm winds, while if to the south of us, it will be (relatively) cold (for 
the season) ; and, finally, to bear in mind the generally well-known fact that a 
storm clears off with a west wind and a clear, or quite clear, sky. 

These points, noted and studied, will much enhance the correctness of our 
individual weather prophecies, though the individual can never, for reasons 
herein explained, rival the prognostications of the Weather Bureau, or foretell the 
weather for any length of time ahead; and it is doubtful if the Weather Bureau 
itself can ever foretell the weather for any great length of time in advance, but if 
it ever does it will only be after years of careful observations whereby it may dis- 
cover certain changes (if such a thing exists) that take place at regular periods of 
time, but these changes are so unlimited and can be of such an endless variety it 
is very much to be doubted if they can ever be discovered to follow a regular 
course that may be calculated for any great period ahead. Yet, even though 


such appears to be a hopeless task, it should not hinder our labors in this direc- 
19 
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tion nor cause us to neglect to follow up the good work so zealously begun, for 
we know not what high reward such earnest labors may meet with, and, even 


though we cannot discover any tangible law by which this is governed, there is still 


much left to acquire that will greatly repay us for our sacrifice in this behalf. If 
there be no similarity between certain periods we will still have gained a great 
point—we will have proved this as a fact and ascertained how this branch of 
nature works, for at present we are in the dark in this matter; yet, what facts we 
have tend to prove that the changes are endless and of infinite variety, and it 
would seem that the best purposes of nature were obtained from this system, for 
thereby the grateful showers are the most evenly distributed over the earth. 

By the inauguration of the present Weather Bureau more knowledge has been 


gained in this department in a few years than was ever before known. The 


work of the past, however, is not to be depreciated, because the present has 
greater facilities. All enlightened people should be interested in these greater 
facilities, and, so far as they are able, lend a hand in advancing to them a greater 
degree of perfection. What we want now is coéperation on the part of the gath- 
erers of scientific information the world over and then a combined and universal 
weather corps with facilities for extending its simultaneous labors over all impor- 
tant sections of the world, on sea as well as on land. It cannot be expected that 
so great a work as this would be accomplished in a few months, or even in a 
number of years, yet steps may be taken towards its accomplishment, and year 
by year we can advance our stations to new grounds and form combinations and 
awaken sympathy and zeal on the part of those who at present are ignorant or 
indifferent as to scientific matters. Only by such extended and united efforts can 
we fully understand the complete weather system of our planet, and it is to be 
hoped that the controlling spirits of the world will have sufficient interest and 
sympathy in the matter to arouse their zeal on behalf of so worthy a cause. 
Isaac P. NOYEs. 
Wasuincton, D. C., April, 1878. 


ON CLIMATIC CHANGES IN THE PRAIRIE REGION OF (“THE 
UNITED. STATES. 


THE EFFECT OF DISBOSCATION ON CLIMATE, AND THE RELATION OF FOREST GROWTH 
TO ATMOSPHERIC PHENOMENA. 


BY COLONEL HENRY INMAN, OF KANSAS. 
[Continued from Fuly Numéber.| 


It appears, however, to be unquestionably true, that the destruction of forests 
has within strictly historic times, wrought desolation in regions where the soil is 
inherently fertile and which once bloomed with all the splendor of a garden ; dis- 
tricts that once were the scene of a busy population, and where mighty cities 


provoked the admiration of the civilized world, but which are now only howling © 
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wildernesses through the agency of man; devastated by his own folly or his 
ignorance of nature’s rigorous laws. 

It is also unquestionably true, that a restoration, by the agency of man, to 
those regions their previous physical condition by the cultivation of forests, would 
re-establish their once boasted fertility. 

The inquiry then is, if the destruction of forests would bring about the 
meteorological effects in certain districts—as will presently be shown—and their 
restoration reinstate the primitive conditions, whether a region primarily destitute 
of trees in consequence of climatic causes, with a soil as inherently fertile as any 
where on earth, but by deficiency of aqueous precipitation insusceptible to a fully 
developed system of agriculture, can be made by the artificial creation of forests 
to reach a state that will meet the complete requirements of our progressive 
civilization, agriculturally considered ? 

Reference will now be made to the most authentic statistics on the subject of 
the effect of disrobing a country of forests, after which will be shown what prog- 
ress has been made in the cultivation of timber on the Great Plains, the 
possibilities in that direction, and how trees affect climate. 

Mr. George P. Marsh, in his grand work* showing man’s power over nature, 
and the influence he has exerted on the physical condition of the earth, says: 

“If we compare the present physical condition of the countries [around the 
borders of the Mediterranean | with the description that ancient geographers and 
historians have given of their fertility and general capability of ministering to 
human uses, we shall find that more than half of their whole extent * * is 
either deserted by civilized men and surrendered to hopeless desolation, or at least 

greatly reduced both in productiveness and population. Vast forests have disap- 
peared from mountain spurs and ridges; the vegetable earth, accumulated beneath 
the trees by the decay of leaves and fallen trunks, the soil of Alpine pastures 
which skirted and indented the woods, and the mould of the upland fields, are 
washed away; meadows once fertilized by irrigation are waste and unproductive 
because the cisterns and reservoirs that supplied the ancient canals are broken, or 
the springs that fed them dried up; rivers famous in history and in song have 
shrunk to humble brooklets; the willows that ornamented and protected the banks 
of the lesser water-courses are gone, and the rivers have ceased to exist as 
perennial currents, because the little water that finds its way into their old chan- 
nels is evaporated by the droughts of summer, or absorbed by the parched earth 
before it reaches the lowlands; the beds of the brooks have widened into broad 
expanses of pebbles and gravel, over which, though in the hot season passed 
dryshod, in winter sea-like torrents thunder; the entrances of navigable streams 
are obstructed by sand-bars; and harbors, once marts of an extensive commerce, 
are shoaled by the deposits A the rivers at whose mouths they lie.” 

Spain was once famed for its fertility. In those days the forest covered im- 

mense areas; the hills and the valleys were dotted with emerald tinted groves, 


*Man and Nature. 
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which to the Moors were as sacred as the oak to the Druids, and they were 
preserved with an almost religious zeal; but how different is Spain to-day ? 

Hardly a hundred years had elapsed after the expulsion of the Moors, 
before the Spaniards had stripped whole districts of their timber, and there fol- 
lowed deterioration of soil and aridity of climate to such a degree, that it may be 
considered one of the most important factors in the decay of her industries. 
Sir John F. W. Herschel in his work on physical geography, in discoursing upon 
the absence of trees in relation to the rain-fall, gives it this endorsement: “the 
destruction of the forests is no doubt one of the reasons of the extreme aridity of 
the interior of Spain. The hatred of a Spaniard toward a tree is proverbial.” 

In 1789, the valleys of the Rhone and the Gironde and the whole region of 
southern and southeastern France, the slopes of the Alps and the Pyrenees were 
perfect pictures of fertility. Immense herds of cattle and sheep were reveling 
in the rich mountain pastures, and the beautiful valleys that nestled between the 
lofty ranges were as fruitful as a summer garden. The soil was rich in all the 
elements of productiveness, and the climate as delicious as under the Italian skies. 

At that time the vast forest of Cévennes bordered the Rhone, and the moun- 
tain slopes were densely covered with a growth of giant timber, all of which have 
gradually disappeared under the ruthless axe of the woodman, bringing with the 
work of devastation climatic results that have completely changed the scene of 
beauty into one of desolation. 

The whole region now is visited by intense drouths, deluging storms, and 
fearful cold inturns. Torrents of maddened water have plowed through the once 
purple vineyards, and huge masses of rock, extensive reaches of sand and beds 
of gravel have filled up those once charming valleys and converted them into irre- 
deemable wastes. 

These changes of climate in France, due to the disboscation of the forests, 
have been so marked that the government revenues from the districts referred to 
have been reduced to almost nothing in comparison to what they were a century 
ago. Hon. G. P. Marsh* again, in referring to this same subject, says: 

‘«There are parts of Asia Minor, of Northern Africa, of Greece, and even of 
Alpine Europe, where the operation of causes set in action by man has brought 
the face of the earth to a desolation almost as complete as that of the moon ; and 
though, within that brief space of time men call the ‘‘historical period,” they are 
known to have been covered with luxuriant woods, verdant pastures and fertile 
meadows, they are now too far deteriorated to be reclaimed by man; nor can they 
become again fitted for human use except through great geologic changes or other 
mysterious influences or agencies of which we have no present knowledge, and 
over which we have no prospective control.” 

The author of ‘‘ Economie Rurale ” furnishes an account ‘‘of the subsidence 


and subsequent increase of the waters of Lake Valencia in the valley of Aragua. 


~ 


Prior to the visit of Humboldt in 1800, the volume of water had been diminishing © 


for half a century, exposing from time to time the surface of numerous islands 


* Man and Nature, 1864, 
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entirely covered by water at an earlier period. The distinguished traveler made 
the phenomena a subject of careful examination, proved the unsoundness of the 
usually received hypothesis of a subterranean outlet, and did not hesitate to 
explain the gradual depression of the level of the lake as the result of the numer- 
ous clearings made in the valley during the latter half of the preceding century. 

‘‘In 1822 Boussingault visited the locality and found that instead of retiring, 
the waters of the lake had been sensibly rising for several years. A number of 
sugar and cotton plantations on land formerly constituting a part of its bed had 
become submerged, and the islands above the surface at the time of Humboldt’s 
visit had disappeared. No apparent reason existed for this, as no particular 
change in the seasons had been noticed. Boussingault proceeds to state that 
during the war for independence by the South American colonies, the fertile val- 
ley of Aragua became the theater of bloody struggles, desolating its fields and 
exterminating its population. The large plantations, which during the preceding 
fifty years had been wrested from the domain of the forests were abandoned, and 
in the tropical climate of Venezuela the ten or a dozen years that had elapsed had 
been sufficient to cover them a second time with trees and shade; the rise of the 
water of the lake keeping pace with the encroachment of the forest. Other instan- 
ces are mentioned by the same writer of large clearings in Venezuela and New 
Grenada being accompanied by a similar disappearance of the waters of adjacent 
lakes, while in districts always bare of trees, or where the forest had never been 
disturbed, no such changes had occurred. This eminent scholar maintained that 
the lakes of Switzerland have sustained a like depression of level since the too 
prevalent destruction of woods and arrives at the general conclusion that ‘in coun- 
tries where great clearings have been made there has most probably been a dimi- 
nution of the living waters which flow upon the surface of the ground, and that 
very restricted local clearings may diminish and even suppress springs and brooks 
without any reduction in the total quantity of the rain.’ 

Marchand relates the circumstance of the Lorne and the Doubs, streams in 
Switzerland, from time immemorial furnishing an abundant water power for the 
manufacturing establishments on their banks, becoming so deficient in the supply 
of water after cutting the woods near their sources, as no longer to furnish the 
‘required power, so that in one case steam had to be introduced and in the other 
the factory was stopped entirely. 

Hummel mentions a striking instance of the influence of forests on the flow 
of springs, as witnessed at Heilbroun. The woods on the hills surrounding the 
town are treated, it appears, as a copse, being used only for supplying fuel. They 
are cut at intervals of twenty or thirty years, and planted or allowed to shoot up 
again from the roots. Regularly after each cutting the springs of Heilbroun fail. 
But as the young shoots increase in size, the water flows more freely, and at length 
bubbles up again in all its original abundance until the next cutting takes place. 

But the conservative influence of trees is not confined to mountainous and 
warm countries. The climate of the Schelde Valley and the plains of Bavaria 
and of Austria was so much injured by immoderate clearings, in the judgment of 
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those having the best opportunities of deciding correctly, that extensive areas have 
been replanted, with favorable effects, it is said, anticipated by the projectors of 
the enterprise.” 

The Imperial Academy of Vienna in 1073, appointed a special committee 
composed of distinguished savans, members of the constitution, to discuss and 
report upon a memoir presented previously by Mr. Hofruther Wex ‘‘upon the 
diminution of the water of rivers and streams.” These sessions were held by the 
committee and the memoir of Mr. Wex exhaustively argued. An immense mass 
of statistics were presented and the report of the commission, elaborate in details, 
sums up its opinions as follows, for which only we have room: ‘‘The fact of the 
diminution of water in streams, which diminution is connected with the copious- 
ness of springs which supply them, being admitted, the commission find the cau- 
ses of this phenomenon: st. In the continued cutting down of the woods whose 
salutary influence in the raising of the hygrometer, the amelioration of external 
temperature, the decrease of evaporation, and the promotion of a regular escape 
of the precipitation is evident. 2d. In the desiccation of the lakes, ponds and 
bogs, which likewise raises the hygrometic conditions, decreases evaporation, 
moderates extreme temperatures, and lastly, through the fissures in the soil, directly 
promotes the formation of springs.” * * ** 

It has been abundantly shown in the foregoing references, that the desic:a- 
tion of lakes and bogs, which the Vienna Academy, in the report of its commis- 
sion, assigns for the second cause for the ‘‘ diminution of water in rivers and 
springs,” is directly attributable to the extinguishment of the forest; consequently 
the causes which the commission finds, to account for the phenomena under their 
consideration, may be stated fully in their first conclusion. In other words, the 
conditions for which they were to assign a cause, is found in the disboscation of 
the timber of the affected region. 

The devastating and disastrous climatic results of disrobing a country of its 
wealth of timber, have been so incontestibly proved by the distinguished authori- 
ties quoted, that it leaves very little room to doubt the correctness of the conclu- 
sions arrived at, and they are consequently divested of any hypothetical aspect. 

In order fully to comprehend the relations of forests to climate, it is neces- 
sary to devote a little space to the nature of vegetation, and the process by which 
vegetable life is sustained. 

Nearly all the inorganic matter essential to the perfect development of plant 
life is extracted by the secret operations of nature from the soil surrounding their 
roots, while the sugar, acids and starch are derived from the air. 

The rainfall is the agent by which inorganic substances are so disposed that 
the roots are enabled to select and assimilate that portion which is essential to the 
life of the plant. 

Carbonic acid, a substance as necessary to the support of vegetation as 
atmospheric air to animal life, is constantly absorbed by day, by the leaves of 
plants, the carbon of which is separated by them and metamorphosed into 


woody fibre; the oxygen, the other element of the compound, being rejected, is — 
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returned to the atmosphere. Ammonia, another important constituent in the life 
of a plant, results from the decay of animal matter, and is taken up by the 
atmosphere, from whence it is returned to the soil in the rain and snow, it is then 
absorbed by the earth and taken up by the plant, which separates it into its ele- 
ments, one moiety of which enters into the formation of the wood and the other 


into the gluten. 
Humus, or black mould, the evidence of fertility in soils, is decayed vege- 


table matter; when the earth is plowed up the underlying humus is brought in 
contact with the air and a fresh supply of carbonic acid is supplied. Humus is 
the source of vegetable production in every soil, and the impoverishment of land 
is principally owing to the removal of the annual product without the return of 
an equivalent. Where the vegetable matter is allowed to decay on the soil, its 
richness is constantly increased, and the result, for long periods, is the mighty 
fertility of the virgin lands of the great West. 

There is hardly any portion of the great Plains where the soil is not suffi- 
ciently rich to meet all the requirements of vegetable life in a remarkable de- 
gree; the accumulation of humus by the early decay of the luxuriant grasses that 
have carpeted them for centuries has given them a soil of the highest agricultural 
possibilities. 

Lime, in some of its combinations, constitutes as an essential engredient in 
all the more valuable cereals, both grain and grasses, Its presence in the soil is 
consequently to be considered as a condition of fertility. It has a powerful ten- 
dency to augment the consolidation and tenacity of land, and its power of retain- 
ing water. It also promotes the putrefaction and decomposition of humus, and 
the reciprocal action of the fluids or nutritive juices contained in the soil, and 
imparts its carbonic acid to the humus, or even to the plant itself. 

The hull or epidermis enveloping the farinaceous portions of grain grown on 
soil in which there is a due admixture of calcareous matter, and the farina itself 
is much greater in quantity and richer in quality than in grain grown on lands 
which exhibit a deficiency of this earth. 

The excellent quality of the wheat grown to day on the far western prairies, 
beyond the Missouri, in Texas, Kansas and Nebraska, is due to the fact that 
over those regions there extends great limestone zones, destined to be the most 
important wheat fields of the continent, which experience is demonstrating yearly, 
as each season the ‘‘golden belt” is pushed farther westward. 

The civilization and subjection of the ‘‘ Great American Plains” to the uses 
of man, is not then a question of inherent fertility of soil, but of aridity of cli- 
mate, and possibility of ameliorating changes through his agency, in the creation 
of forests, and improved systems of irrigation, upon which depends the solution 


of the question. 
The effects of forests upon climate are manifold, and in those countries from 


which they have been ruthlessly torn by the ignorance of man we may read a 
lesson how owe modified by their presence, and how the vast interior area 
of the United States, if it can be clothed with arborescent forms, will be meta- 
morphosed into the best agricultural region of the continent. 
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The presence of forests shelter the earth’s surface, through the agency of their 


dense foliage, from the scorching heat of the sun. It has been conclusively 
shown how they act as a source of the perpetual supply of springs. They break 
the force of the wind in an astonishing degree, and are the direct medium in the 
retention of moisture over areas within their influence. 


Becquerel states: ‘‘That in the valley of the Rhone, a single hedge two 


metres (a little more than five and a half feet) in height, is sufficient protection 
for a distance of twenty-two metres (seventy-two feet) in length.” 

On the prairies of Texas, Kansas and Nebraska, a narrow belt of Osage 
orange, or a double row of cottonwood or peach trees, as is well known in the 
experience of the inhabitants of those localities, is an effectual barrier against 
the high spring winds of the plains for comparatively extended distances, and 
the effects of this wind-break are felt at a considerable elevation above the height 
of the trees or shrubs which compose it. 

These wind-breaks, as they are called on the piains, protect equally from the 
not infrequent furious storms of winter, and the occasional hot winds of summer. 
In winter, too, the snow is piled up in great drifts, parallel to the hedge or row of 
trees, and thus deposited, prevent the frost for some distance from bursting the 
ground open; in the spring the snow melts slowly away and soaks the earth 
thoroughly ; instead of immense creeks, occasioned by the action of the frost, as 
in exposed situations, swallowing the rains of that season without doing a particle 
of benefit, the precipitated moisture is evenly distributed, and the earth in a con- 
dition to retain it. In summer, the air in the immediate region of these timber 
belts is cool, and the soil in the vicinity retains its moisture for a long time 
relatively. 

Marsh* says, in regard to the effect of trees as a barrier to the wind: ‘*k * 
there is no doubt that the effect of cold blasts can be greatly mitigated, and 
observation shows, that while the tops of the trees are swayed by their violence, 
the surface will be found calm and warm. * *” 

The constant presence of moisture in forests will be admitted by the most 
careless observer who has ever lived in a timbered country. This moisture, as a 
matter of course, must be constantly evaporating, and consequently modifies the 
heat of the surrounding region. ‘The compact foliage of the forest condenses the 
moisture from the passing breezes, and refreshing showers on the contiguous 
country is the result; were it not for this mass of cooler matter thus presented 
to the actions of the winds in their transit over the region, there would be no 
condensation, or at least but little, of their aqueous vapor; in a district, there- 
fore, destitute of timber, though the currents which sweep over it be fairly 
freighted with moisture, they part with but little of it, and that portion of a con- 
tinent would fall under the odium of a ‘‘ barren waste.” This appears to have 
been the condition of a large portion of the prairie area beyond the ninety-eighth 
meridian primarily, but which is changing, and rapidly succumbing to the influ- 
ence of civilization; every tree, every shrub planted, a 2 that is turned 


*Man and Nature. 
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over to the sun, performs its part in the wonderful metamorphosis that is taking 
place. 

The roots of trees penetrate deeply into the reserve of moisture below the 
surface of the earth, and constantly draw by capillary attraction a portion of it 
which is exuded by the leaves, and the humidity of the air increases, as explained 
above, and the temperature lowered. ; 

Shacht says: ‘‘In wooded countries the atmosphere is generally humid, 
and rain and dew fertilize the soil. As the lightning-rod abstracts the electric 
fluid from a stormy sky, so the forest abstracts to itself the rain from the clouds, 
which in falling refreshes, not it alone, but extends its benefits to the neighboring 
fields. * The forest, presenting a considerable surface for evapora- 
tion, gives to its own soil and to all the adjacent soil, an abundant and enliven- 
ing dew. There falls, it is true, less dew on a tall and thick wood than on the 
surrounding meadows, which being more highly heated during the day by the 
difference of insulation, cool with greater rapidity by radiation. But it must be 
remarked, that this increased deposition of dew on the neighboring fields is 
partly due to the forests themselves; for the dew saturated strata of air which 
hover over the woods, descend in cool, calm evenings, like clouds, to the valley, 
and in the morning beads of dew sparkle on the leaves of the grass and the 
flowers of the fields. Forests, in a word, exert in the interior of continents an 
influence like that of the sea on the climate of islands and of coasts; both water 
the soil, and thereby insure its fertility.” 

This phenomenon of the condensation of dew is witnessed to-day on the 
prairies beyond the Missouri as far as civilization has reached, and it appears to 
be the result of causes analagous to those ascribed to the presence of forests ; 
large areas of corn and immense fields of the other cereals, presenting the same 
conditions, in a reduced ratio, however, as belts of woods ; at any rate, lands where 
ten years ago the presence of dew could not be detected, now receive this bless- 
ing in full measure, showing that the changes produced in the nature of the veg- 
etation by the progress of civilization, the cultivation of forms superior to the 
low grasses of the region in its primitiveness, are sufficient in increased surface 
presented for evaporation to condense that which is thus extracted in the form % 
dew, and thus save for the fertilization of the soil that which was once carried 
off by the atmosphere for the support of other regions. 

The absolutely cloudless skies, nights which knew not the refreshing in- 
draught of the beaded dew, the wonderful pictures of the mirage, and the stifling 
heat of the noon-day sun, were the peculiar characteristics of the climate of the 
plains, as narrated in the reports of the early explorers, and to-day, in a certain 
degree, these are the distinguishing features of a large portion of the interior of 
the continent. But great changes have been wrought by the presence of man, 
and his power to subordinate nature to his use is so mighty that even the ele- 
ments seem to bow to his imperial will. 

The railroad was the potent avant courter of the wonderful civilization which 
was so soon to follow in its wake, and although at first the hardy pioneer stepped 
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hesitatingly within the mysterious domain spreading out almost illimitably before 
him, he found that his prospective desert only needed the magic touch of the 
genius of agriculture to convert it into a garden; and so the hundreds of thous- 
ands who have followed his footsteps here on the ‘‘iron trail,” and with the speed 
of the wind, are helping to build up that vast empire which is the destiny of that 
portion of our country. 

“«'The plow has invaded the plains and has conquered,” says my eloquent 
friend Col. Elliott. At intervals for six hundred miles beyond the Missouri, 
thriving villages have sprung up whose metropolitan aspect and rapid growth are 
marvels of the nineteenth century. Around these centers of civilization, and 
far beyond the ninety-eighth meridian too, under the munificent laws governing 
the disposition of the public domain, the whole territory is rapidly being con- 
verted into an agricultural region which promises the grandest results. Wherever 
the rich sod of these magnificent natural fields is brought under the empire of 
the plow, nearly every variety of vegetation which characterizes the primitive 
prairie retreats like the original owners of the soil before the conquering tread of 
the white man. 

Nature has furnished in these far-stretching plains almost every variety of 
soil, but with a characteristic inherent fertility whose productiveness approaches, 
under a true system of agriculture, the marvellous. 

Nowhere on the American continent does the opportunity for a diversified 
agriculture present itself as on the prairies of the far-west. All the cereals can be 
successfully grown on the rich bottom lands, or on the equally fertile elevated 
divides which separate the valleys. 

Altitude above the sea level seems to enter largely into the problem of fruit 
culture, and the possibilities in this direction are only limited to varieties as we 
approach the more lofty plateaus westward. 

That the forest may be extended over the major portions of the great plains 
in areas sufficiently large to effect the climatic changes which their presence in- 
duces, is believed not only possible, but probable, if we can predicate from the 
progress already made in this particular. Where the sun for centuries has poured 
down his rays upon the carpet of short grass, or upon the brown and rusty earth; 
qhere the rustling of leaves in the spring time is never heard, and where the 
solitary smoke of the red man’s wigwam oftentimes constituted the only cloud 
in the whole expanse of the clear blue sky—man in his ‘‘ hunger for the horizon,” 
as Senator Ingalls, of this State, so eloquently expressed the march of the hardy 


yeomen of the Eastern slope who are pressing upon the foot-steps of the reced- — 


ing savage, will find the land now ‘‘full of harvests and green meadows,” either 
through the agency his presence exerts in changing the climate, or by a system 
of irrigation his genius commands. 

Two-thirds of the length of the Great Plains, east and west, from far north 
of the Platte, to their extreme southern border in Texas, is already productive, 
as a tour through that region or reference to authentic statistics will confirm. I 


have argued in the affirmative for the districts away to the mountain slopes which — 
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are now only covered with grass, that in its entirety it is not condemned for all 
time to a mere pasturage. The plains are not sterile as was and is believed by 
many to-day. Their proportion of unproductive land in consequence of inac- 
cessible bluffs or rocky mesas is less than in any other equal area on the globe. 
Portions of the far-off plains are only comparatively arid; with precipitated 
moisture in sufficient measure—which will in time come—or water through the 
medium of irrigation, the richest agricultural results are assured. That the 
whole of the vast interior area of the continent will become habitable as rapidly 
as the demands of civilization require, we should have no doubt. When the 
limit of sufficient precipitated moisture is reached, or where the timber will not 
grow spontaneously—for that will be the line of demarcation—but which has not 
yet been determined—then the available streams and rivers of the region must be 
used for irrigation. 

The remarkable excess in inches of the spring and summer rains over those 
of autumn and winter, and which have persistently increased in measure as civili- 
zation pushes towards the mountains, have permitted thousands of farms to be 
opened far beyond the ninety-eighth meridian, whose productiveness in corn, 
wheat and other cereals have astonished the world, justifies the assertion that the 
limit where a sufficiency of aqueous precipitation ceases, and irrigation must be 
depended upon, is not yet reached. Whether that will be attained until the 
actual slopes of the mountains are compressed, as is confidently believed by 
some, cannot yet be determined. ‘The writer does not accept that theory fully, 
on account of apparently dominant adversely controlling forces in the immediate 
locality of lofty ranges, though he does not deny the possibility of the truth of 
the theory. 

At the foot of the mountain slopes the streams have already been utilized 
for the purpose of irrigation most successfully, flowing as they do in so many 
pleasant lines from the rainy and snowy heights of the Rocky range, and this 
system of cultivation will spread eastward to meet the progress of civilization that 
is rapidly moving westward until the lines of sufficient precipitation meet those 
of irrigation, and the hiatus now existing between the advancing armies of per- 
manent occupation is closed. 

To many who have not studied the changes that are taking place on the 
great plains, it probably seems a curious and presumptive proposition that they 
are destined to become the principal food-producing regions of the Continent— 
perhaps, of the world—but the idea will not appear so unwarrantable when we 
reflect how rapidly their agricultural proclivities are being developed and that the 
theories of the laboratory and the speculations of the professor’s study in ‘relation 
to them are sadly in opposition to the truth; facts are answering the problems of 
that region with more effect than philosophy. 

It makes no difference in the solution of the proposition, that the whole inte- 
rior portion of the United States under consideration will be made habitable, 
whether the necessary changes which are to effect the result are slow or rapid; it 
is an established fact, however, that as civilization reaches out into the wilderness 
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with confident tread there is no retrograde march; it is ever onward, life is sus- 
tained and communities spring up and prosper. 

On the broad prairies beyond the Missouri, water is found in abundance, 
either in rivers, streams, springs, spring-fed pools, or can be obtained by digging 
wells at inconsiderable depths. In the important relations of this article, there- 
fore, to human economy, the people of those regions need entertain no doubts 
on the subject of a sufficient supply. This is an important consideration in dis- 
cussing the possibilities of forest culture, and upon this fact and the power of the 
soil of the plains to retain moisture, coupled with the supply beneath the surface, 
into which the roots of the trees will send their delicate tubes and receive their 
nourishment in part, is predicated the sneers met with already, and the assurance 
of further operations in this direction. It is not an improbable theory that 
beneath the area of the great plains there are considerable streams flowing east- 
ward, at intervals, over their whole breadth, which, under certain aspects, serve 
in the economy of the moisture of those regions. This was a favorite theme of 
the late Professor J. W. Foster, LL. D., of Chicago.* I do not know whether 


it was ever promulgated by him in any of his works, or only conceived after he 


became too ill to write, but I recall a conversation with him, a short time before 
his death, on the subject of the source of supply of the Great Lakes, in which he 
thought that a possible answer might be found in subterranean streams whose 
reservoirs were the excess of the precipitation in the mountain ranges of the far 
West over the amount of the evaporation and that carried away by the visible 
conduits of the region. 

As two confirmatory proofs of the plausibility of subterranean streams flow- 
ing far to the east of the mountains, I offer the following facts, the first of which 
came under my own observation, the second under that of a scientific friend: 
Upon a high ‘‘divide” between the Smoky Hill and Saline rivers, in Western 
Kansas, on the northern edge of the water-sheds of the cafions of the Saline, the 
Kansas Pacific railway company bored for water some years since, unsuccessfully, 
after attaining a considerable depth; this was in the fall. An examination of the 
physical formation of the immediate locality partially explains the reason why 
they failed to reach the veins running at the usual distance, thirty to sixty feet. 
The bore was located upon the extreme limit of an inclined plane sloping south 
to the Smoky Hill. On the northern rim of this plane the Saline has cut its chan- 
nel more than three hundred feet below the level of the well’s mouth; on the 
south the Smoky Hill flows over two hundred feet below at the foot of the slope, 
seven milesaway. ‘The water courses of that district, both above and below the 
surface flow to the south into the Smoky Hill, and not, as would superficially 
appear most natural, into the Saline. Underneath the surface, at an average 


depth of thirty feet, lies the shale, above which, but never in, all the water of the - 


wells is found. To the west and to the east the plane is cut down to the shale 
beds by streams and cajions which deprive this plane of its supply of water 


*President of the American Association for the Advancement of Scierce, Lecturer on Physical. Gece 
phy, Author of the Mississippi Valley, &c. 
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except by the infiltration of precipitated moisture, but there is not sufficient area 
to furnish this well on the theory of infiltration of rain. At the time of the 
spring freshets, caused by the melting of the snow in the mountains, this well 
overflows, and when the period of the freshets has passed and the streams in that 
region assume their normal level, the water of the well subsides until the next 
season of freshets when the same phenomenon is presented, and thus keeps up 
its intermittent character. The other phenomenon was witnessed by a friend, as 
stated, in Chicago. In building one of the light-houses on the shore of Lake 
Michigan, near that city, it became necessary to make the foundation of piles, 
and, after the circular group had been placed in position and an attempt was 
made to drive the last and center pile, it apparently broke through a crust or shell 
and disappeared. A cord and plummet was sunk through the opening and a 
swift running stream was discovered flowing into the lake. 

The writer's experience on the plains, west of the ninety-eighth meridian, 
ten years ago, seemed to warrant the assertion, even then, that there was a larger 
amount of humidity in the atmosphere of that region than a superficial observa- 
tion would concede. Clouds formed every day, and in the summer, the most 
decided indications of showers would present themselves, but would pass off 
without precipitating their refreshing drops on the earnest earth, this phenomenon 
proved sufficient moisture, but the conditions necessary to force precipitation 
were absent. With the introduction of the plow, and the cultivation of crops 
and forest plantations, a wonderful change has taken place; now it is the rule, 
where before it was the exception, for the clouds to precipitate their moisture, and 
showers are frequent ; then a storm could be seen forming, and ‘the rain, like a 
curtain,” suspended in mid-air, but rarely reaching the earth, re-vaporization ap- 
parently arresting the shower on its course to the ground; now this curious 
meteorological scene is rarely witnessed in the settled area, and disappears as 
civilization moves onward. 

The fact must not be overlooked that the mere breaking up of large areas 
by the plow in the prairie region has been an effective agent in the phenomena 
of climatic changes. The moisture, instead of being rapidly drained into the 
ravines and water-courses, has sunk into the soil and furnished nourishment for 
the new vegetation which shades the ground more perfectly than the grasses and 
presents a larger surface for the condensation of the atmospheric humidity in the 
form of dew. The reflection of heat has been modified and the floating moisture 
has been attracted to the earth in the same manner as the electrical fluid is drawn 
to a good conductor. When we consider how many square miles of territory are 
each year turned over, we cannot but admit the truth of the belief that the dis- 
turbance of the soil enters largely as a factor in the problem of ameliorating 
causes. 

Extensive tree growth on the plains has unquestionably sensibly affected the 
climate and brought about the varied phenomena attributed to the presence of 
forests, and the argument of the possibilities of success in clothing the grassy 
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prairies beyond the Missouri with arborescent forms depends only upon a proper 
system of culture, and a true conception of its importance. 

The results of timber growth on the prairies of the far-west, and into the 
“desert”? of the early writers, is something astonishing. Want of space pre- 
cludes the idea originally intended of tabulating what the writer has observed, 
but a visit to those regions will disclose to the most casual looker on a remarkable 
picture of incipient forest to-day, either on the bottoms or on the uplands of any 
locality where civilization has established itself. 

These groves of puny timber, far beyond the ninety-eighth meridian, have 
in some sections already given, to the traveler passing through, the appearance of 
a wooded country. More than three hundred miles beyond the Missouri, in 
Kansas, at an altitude of over two thousand feet above the sea level, the young 
tree plantations of cottonwood have made in two years a growth of from eight 
to twelve feet; the box-elder from three to six, and the white ash about two feet. 
All of these varieties are indigenous, and are found fringing the streams, from 
which localities the seeds are gathered and the slips cut. Apples and peaches 
have been raised successfully for some years on and beyond the ninety-eighth 
meridian, and, still farther west, cherries and peaches in the new settlements have 
come into bearing. The wild plum which grows in profusion far beyond the 
ninety-eighth meridian, rivals its domestic brother of the old orchards of the east ; 
so much so that some which the writer had forwarded for exhibition at the Cen- 
tennial, in the Kansas display, were pronounced by Hon. A. Gray, Secretary of 
the State Board, superior to the cultivated species. 


The prairie soil seems to possess a wonderful inherent power in the develop- — 


ment of root-growth. In 1866 or 1867, the students of the Commercial College 
at Topeka, established a short line of telegraph for the purpose of instruction, 
and used as one of the poles a green cottonwood six or seven inches in diameter, 
sawed square at both ends, and denuded of its limbs. This log—for it could not 
be called anything else—was set up on the main street, on the high ridge on 
which the town is built, and far from any water-course. It took root, and to-day 
is a magnificent tree twenty inches in diameter, with huge, overspreading 
branches, and taller than the fine buildings in the vicinity ; in fact, I am told that 
the limbs have been cut back repeatedly, so rapid has been its growth. 

A favorite method of commencing forest plantations in many portions of the 
prairie region beyond the Missouri, is to plow under green saplings deprived of 
their limbs and notched at intervals, from which a shoot appears above the proume 
and takes root as the parent stem decays. 

The rapidity with which forests can be made to reach proportions that will 
have a visible effect on the climate of a region, is remarkable, and the relatively 
short period required to bring about these conditions on the plains, has been one 
of the greatest incentives to forest growth on the prairies of the far-west. Time, 
then, does not enter so largely into the problem as one would at first imagine, 


and this fact is being duly appreciated by the pioneer civilization of the country | 


beyond the Missouri. 
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Prof. Hayden,* in his geological survey of Nebraska, ‘‘examined young 
cottonwoods ten years old from the seed, measuring fifty feet in height, and four 
feet in circumference; others of the same age, two feet, eleven inches in circum- 
ference, and thirty feet high; at eight years old, two feet, eight inches in circum- 
_ ference; at four years old, eighteen inches in circumference and twenty feet 
high; and at seven years old, two feet, one inch in circumference, and fifteen 
feet high. Soft maple of ten years growth, two feet, eight inches in circumfer- 
ence, and thirty feet heigh; at seven years old, two feet, one inch in circumfer- 
ence, and fifteen feet high. Common locust of ten years growth, two feet, five 
inches in circumference, and fifteen to twenty feet high; five years from seed, 
twenty-three inches in circumference. Black walnut, ten years from seed, 
thirteen inches in circumference and fifteen feet high. Box elder ten years old, 
two feet, two inches in circumference. Equally good results have been obtained 
in Kansas, and in the valley of Salt Lake where irrigation is practised. * *” 

The writer recalls to memory one grove beyond the ninety-eighth meridian 
which during the last ten years has been cut down and grew up, at least three 
times, and the material hauled off for fire-wood, the trees at each cutting having 
attained a heighth of from five to twelve feet. If this belt had been permitted 
to remain unmolested, it would have been by this time a dense woods. 

It seems to be possible, that under the proper conditions of culture, these 
young forests may be extended to the foot of the mountains, as the single trees, 
hedges and groves first planted by the settler, in connection with his extensive 
disturbance of the soil, bring about such changes, that as the conquest of the 
prairie is advanced, the forest belt is pushed out with it. The first tentative at- 
tempts at hedges and little door-yard clumps, acquire the power of retaining, not 
only the local humidity, but of attracting and precipitating that which the winds 
bear, which, without the presence of the trees, would have passed over the region 
as dry winds. Deluging storms occur less frequently, and the rain does not run 
off the cultivated surface, as rapidly as when the comparatively hard and baked 
earth alone was presented to the shower. Evaporation from the earth directly, 
as well as through the medium of the vegetation, takes place throughout the sea- 
sons, and where once, too, the sun shone through an atmosphere apparently 
devoid of sufficient humidity even for the condensation of dew. 

Horace Greely wrote in the Z7ibune, on one occasion after a trip on the 
“*Great American Plains:” ‘‘I have a firm faith that all the great deserts of 
the Temperate and Torrid zones will yet be reclaimed by irrigation and tree 
planting.” 

It will be conceded that the possibilities of forest growth on the Great Plains, 
as has been hurriedly shown, are not inconsistent with the view presented in this 
paper on the ‘‘ Origin of Prairies;” that they are due to insufficient precipitated 
moisture, which is undoubtedly the cause of their treelessness, not, however, for 
the reason that the absolute precipitation is not enough to sustain tree growth 
when once inaugurated and guarded by conditions, for on at least a larger portion 


*Report of the Secretary of the Interior, 1868. 
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of the whole interior prairie area, and far beyond the hundredth meridian, too, 
but because it is not sufficient in measure to protect the young shoots from 
destruction by fire; far east of the ninety-eighth meridian, and far west of it too, 
it is the universal rule where the annual fires are stopped tree growth soon begins, 
and to-day extensive groves can be seen remote from water courses, that have 
thus spontaneously sprung up as it were. ; 

Far beyond there is a region, however, where, as observed previously, the 
annual fires do not affect the question of the encroachment of the timber on the 
prairie, contiguous to the streams to which it is rigidly confined; but even there, 
as civilization pushes forward, such ameliorating changes occur, and forest plan- 
tations thrive so flourishingly, as apparently to stultify all previously conceived 
theories. tes 

The increase in the volume and persistency of streams on the prairies, is a 
fact vouched for by the experience and observations of thousands who live in the 
region beyond the Missouri, and that this phenomenon is directly attributable to 
the civilizing influences at work in -the cultivation of timber, the disturbance of | 
the soil, and other allied energies of frontier settlement, must be conceded with 
all the precedents of history before us. My own observations on the plains, west 
of the ninety-eighth meridian, during an almost continuous residence of twelve 
years, in which time the settlements have pushed forward, and large agricultural 
districts been opened up on the so called desert, confirm the assertion that the 
volume of water in the streams has perceptibly increased. Small tributaries to 
the principal rivers, whose sources are springs which flowed formerly only period- 
ically, have become constant, and the beds through which the water found its 
passage at certain seasons—the remainder of the year being absolutely dry—now 
maintain a continuous current Depressions in the prairie at the foot of inconsid- 
erable bluffs, which in the spring alone contained water (called water holes by 
stockmen), but which in the early summer became dry, are now permanent pools 
with a spring-like energy. Hon. Jacob Stotler, editor of the Emporia News, who 
has resided in that portion of Kansas for twenty-one years, informs me that the 
‘¢Cottonwood” before and up to 1857-8, ‘‘ could be crossed on the riffles dry- 
shod anywhere.” Since that time, he says, and with the settlement of the 
country, the volume of water has increased yearly, and from that date he does 
not remember, at its driest stage, for any time during the last ten years that there 
has been less than eight or twelve inches of water in the shallowest places. Mr. 
Stotler also called my attention to a grist mill established on that stream many 
years ago, that frequently had to stop in consequence of the scarcity of water, 
but for the past decade, notwithstanding an increased demand upon the power, 
has experienced no difficulty in that particular, never since having been com- 
pelled to suspend from that cause. 

In discussing the agricultural possibilities of the Great Plains, Rev. J. A. 
Anderson, of the Manhattan college, argues thus: ‘‘ When a man harvests 
twenty bushels of wheat to the acre, that fact is quite as satisfactory to him as 
any analysis of the soil, or any record of the rain-gauge. And if through a 
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period of years, this fact repeats itself as often as in those states where an ex- 
perience of generations has demonstrated their adaptation to wheat raising, he 
would disbelieve any assertion not in unison with the facts. On the one hand, he 
would be slow to expect that his field could average seventy bushels to the acre ; 
on the other hand, he would laugh at the statement that the soil was too poor, or 
the supply of rain too small for profitable wheat growing. However valuable the 
facts and theories of the general science relating to agriculture may be, and many 
of them are valuable, still the best of all possible evidence to any practical man 
is the bins and the ledgers.” With just such logic, and faith in the kind of 
prayer that taking hold of the plow-handles believes in the immutability of 
nature’s laws, are people filling up the prairies of Texas, Kansas, Nebraska, Col- 
orado, Dakota, Wyoming and Montana, satisfied with, and proving better than 
any theory worked out in the studies of the scientists, that the Great Plains are 
intended for the habitation of man, but to be wrought out by his immortal genius, 
through which he will yet see grand states grow up among the rocky peaks, and 
in the interior of the continent hitherto considered a desert and a waste. 

We must be convinced in face of the facts presented that the climate west of 
the Missouri has changed, and that this change coincides with the advance of 
civilization into the interior prairie region. It is certain that the rain-fall has in- . 
creased, and if the influences are correctly assigned, the ameliorating modifica- 
tions will be progressive over the whole central area. Each season witnesses a 
larger portion of the whole domain subjected to the demands of the inrushing 
immigration, and greater encroachments of the forest growth. In Texas, Kansas, 
Colorado, Nebraska, Wyoming. Dakota, Montana and Utah, these modifying 
influences are extending, and it is no wild flight of the imagination to predict 
such corrective changes as are witnessed to-day over portions of the interior of 
the continent, for the entire prairie region, and the results obtained justifies the 
belief that the creation of forests through the agency of man in a district pri- 
marily devoid of trees, will bring about conditions the opvosite of those which a 
like agency in other countries has effected by destroying them. 

Illinois, Iowa, Minnesota and portions of Ohio, are confirmatory 
proof of the argument that civilization ameliorates climate. Increased growth 
of timber in those states has resulted in greater regulating and more equable 
distribution in the rain-fall. In the early settlement of Iowa, twenty-five years 
ago, that state was the theater of destructive inundations, excessive drouths, and 
sudden changes of temperature; all these phenomena have disappeared in a re- 
markable degree. Eastern Kansas, Nebraska, Colorado, in the vicinity of Den- 
ver, Eastern Texas and the great Salt Lake Valley; in short, in all localities of 
the ‘‘ Western Wilds” where civilization has established itself, nature has evinced 
her readiness to second man in his efforts to subdue the primitive region to his 
uses; and the changes the above mentioned districts have experienced, the 


_region in the Central Plains is experiencing, although it is only ten years since the 


-. immigrant wandered into their confines. 


The indigenous trees of the plains west of the ninety-eighth meridian, are 
20 


- 
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not limited to a few species, but exhibit all the varieties necessary to meet the re- 
quirements of the vast civilization that is gradually investing that region, and the 


difficult experiment of transplanting exotics to maintain forest growths is not an” 


obstacle to the possibilities of timber culture. The immigrant has only to avail 


himself of the seeds, or young shoots, which he finds at his hands, to commence ~ 


his tree plantation; and it is perhaps to this fact that such a large area is already 
devoted to timber. 


European nations have awakened to the importance of the preservation of 


eXisting forests and the creation of new forests as an agency in the amelioration 


of climate, and rigid laws have been enacted and are in operation to-day in France, 


Germany and Russia. Not only are these laws applicable to the public domain 
in those countries, but their effect reaches the estates of individuals, so thoroughly 
alive to the relations which forests maintain to climate are the authorities. 
Institutions devoted entirely to scientific forest culture have been established 
at more than a dozen places in Germany, and in France over four thousand 
salaried officers are attached to the ‘‘ Bureau Central de’] Administration General 
des Foréts.” In these institutions the professors are persons of the highest schol- 
arship. Lectures are regularly delivered on all the codrdinate branches of forest 
culture: the principles of forests, measurement of forests, forest nursery, vegeta- 


ble physiology, forest botany, forest microscopy, forest zodlogy and entomology ; 


in short everything which relates to the subject in its minutest details. In France 
the ‘‘Gardés Genevare” number nearly five thousand, who perform the work of 
the public forests under the direction of the central office in Paris. 

The Russian government has attempted the difficult problem of extending for- 
est growth over the steppes, a region of drifty sands, andhas met with perfect suc- 
cess, as the many thriving forests of timber reported in existence there attest. 

The majority of the planted forests of Europe are in a region whose soil is in- 
finitely inferior to that of the poorest of the western plains. In the sandy tracts 
of Northern Germany, ‘‘from Berlin to the Baltic and the German Ocean, in- 
cluding the Prussian provinces of East and West Prussia, Pomerania, Mecklen- 
burg-Schwerin and Mark Brandenburg and the kingdom of Hanover, are in many 
places covered with deep sand, lying upon the surface so loose as to be moved 
about by the action of the wind like the billows of the sea.” In this really des- 
ert-aspect region are found the finest artificial forests in the world. 

In France, on the western coast, are immense sand hills, sometimes attain- 
ing a height of three hundred feet, and here, as well as on the sand dunes of 
Gascony, dense forests have been planted, which stand ina soil of pure sand, but 
which are growing luxuriantly, and are reclaiming a region which had always 
heretofore been regarded as hopelessly sterile. 


One authority says: ‘‘ The dune lands and sand plains of that country, esti- : 
mated as equal to about twice the area of Maryland, or as covering more than — 


thirteen million acres, most of them naturally as arid as the Llano Estacado of 


Northwestern Texas, are being everywhere brought under cultivation by planting: 


them with pine.” 
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Geology proves that the Russian steppes, like our own great plains, were 
never covered with trees, and, like the plains, were the homes of nomadic tribes 
—the Scythians—who wandered over the prairies as the American Indian. In 
climate, too, the steppes are similar to our own western regions, primarily fruitful 
in intense drouths and fearful storms. 

Infinitely more inherently fertile than any region in Europe where forest cul- 
ture has met with such success, the great American plains promise the most won- 
derful results in timber growth, and a few years will effect the most marvelous 
changes in their adaptability to the uses of man. The sandiest of deserts contain 
abundant supplies of water under their areas usually, even where no evidences of 
moisture are visible on their surfaces, and timber culture whenever extended in 
these regions has definitely determined the question of their possibilities in that 
direction favorably ; how much more may we expect on the prairies of the Far 
West, whose whole surface is abundantly watered. 

On the west enast of Africa the dunes of sand are quite moist a short distance 
below their exterior, and under the dunes of Algeria there is an abundance of 
water. On the Great Sahara the French find water at accessible depths. The 
several Pacific railroads have experienced no difficulty in establishing permanent 
wells along their lines wherever needed and at moderate depths, from which the 
water is raised by means of the most simply constructed windmills. Underneath 
nearly the entire area of the plains, at a distance of from ten to twelve feet, there 
is a stratum of soil containing sufficient moisture to sustain tree growth, and into 
this their rootlets strike and are nourished. 

Viewing the results of the efforts made in Europe in the artificial creation of 
forests, it would appear that we need have no fears in this connection even for 
the dreaded Llano Estacado, which approaches nearer in its physical aspect to a 
desert than any other portion of our interior area, not excepting the Mauvaises 
Terres of Dakota and Montana. 

General Pope thus describes the remarkable region of the Llano Estacado :* 

* ce ‘* Proceeding westward, the most desolate portions of the United 
States, known as the Llano Estacado or Staked Plain—a treeless plateau elevated 
four thousand feet above the sea, a hundred miles or more in breadth, and stretch- 
ing from the Canadian to beyond the northern confines of Mexico, unbroken bya 
single peak and underlaid by a nearly horizontal strata of red clay and gypsum. 
It is without wood or water. For thirty miles of the Pecos the surface is hard and 
covered with grama grass ; and from thence to a point about thirty miles west of 
the Colorado of Texas, the hard surface alternates with patches of dark red sand, 
covered with bunch grass. The Llano Estacado presents no inducements to cul- 
tivation.” 

This is the gloomy view taken of that portion of our country twenty-five 
years ago, long before the idea was fully developed in Europe of redeeming 
sterile and desert lands by the introduction of timber. When we compare the 
Llano Estacado, with its carpet of grass, to the absolute deserts of Algeria and the 


* Pacific R. R. Survey, 1852. 
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Great Sahara, and mark what the French government and Mehemet Ali have ef- 
fected by the agency of man in reclaiming those reaches of drifty sands, we may 
predict equal possibilities for the Llano Estacado with its elements of fertility. 
Over twenty millions of trees have been planted in the deserts of the Nile 
and their productive area extended wonderfully, and immense date groves, within 


the last twenty years, have sprung up at intervals on the Great Sahara, irrigated 


by artesian wells and surrounded by thrifty plantations. 

General Emory, describing the Moro Valley, says: f‘‘The plains were 
strewn with brick-dust, colored lava, scoria and slag ; the hills to the left capped 
with white, granular quartz. The plains are almost destitute of vegetation ; the 
hills bear a stunted growth of pifion and red cedar.”. 

This valley is now one of the richest wheat-producing regions of New Mex- 
ico, and when the writer visited it ten years ago, its thriving villages and fine 
farms presented a curious contrast to the desolate picture drawn as above in 1846. 

In the report of the Geological Surveys of the Territories,* Professor Cyrus 


Thomas in his investigations of the agricultural possibilities of the regions included — 


in the surveys, says: ‘‘In calculating the probable development of the same, it 
is necessary to lay aside to a great extent all our ideas of agriculture based upon 
experience in the States. For, not only are the physical aspects of this portion 


of the West so different from the eastern half of our country as to strike the most | | 


superficial observer, but the climate is almost completely reversed, the thermo- 
metric and hygrometric conditions bearing no such relations to vegetation and agri- 
culture here as there. Hence, the criteria by which we judge the fertility and 


productiveness of the soil and its adaptation to given products (except, perhaps, 


the strictly chemical tests) do not hold good here. The pale appearance of the 
soil, the barren look and stunted growth of a spot, are by no means conclusive 
evidences of its sterility, for the application of water may show it to be rich in 


vegetative force.” Professor Thomas hints at the incorrectness of the earlier of- 


ficial reports on the subject of the Great Plains (as plainly asserted by myself), 
‘‘that the primitive explorers condemned, in too hasty and general terms, the 
possibilities of that whole region to the uses of man, dwelling upon its desolate- 
ness and sterility in most emphatic terms.” 

Let us turn once more to some of the hisioric facts connected with the dis- 
boscation of a country and the alleged meteorological effects of thus disrobing a 
region of its timber. 

M. Becquerel, of the French Institute, an unquestionable authority, says: 
‘«The effects of disboscation on the sources and quantities of living water which 
irrigate a country are of the most important consideration, and hence require 
serious attention. The difficulty in verifying these effects is the greater, inasmuch 
as it is impossible to say @ priori, whether a forest or portion of a forest, destined 
to be cleared away, contributes to supply such or such a source, such or such a 


river. Springs are owing in general to the infiltration of rain-water in a previous — 


formation, through which this water sinks until it meets with an impervious stra~ 


+ Reconnoissances in New Mexico and California, 1846. * F. V. Hayden, U. S. Geologist, Report of 1870. 
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~tum, flowing over the latter when it is in an inclined position, and eventually ris- 
ing in streams or fountains; the water of wells has the same origin. Large 
springs are ordinarily found in mountainous regions. Forests also contribute to 
the formation of springs, not only by reason of the humidity which they produce 
and the obstacles which they oppose to the evaporation of the water which falls 
on the surface, but further because the roots of the trees, which, by dividing the 
soil render it more pervious, and thus facilitate infiltration.” 

Strabo informs us that it was necessary to take great precaution to prevent 
the country of Babylonia from being submerged. ‘The Euphrates, which begins 
to swell, he tells us, at the close of spring, when the snow melts on the moun- 
tains of Armenia, overflows at the beginning of summer, and would necessarily 
form vast accumulations of water on the cultivated lands were not the superflux 
turned aside by means of trenches; this state of things exists no longer. M. 
Oppert, who, some years ago, traveled all through Babylonia, reports that the 
volume of water conveyed by the Euphrates is much less than in past ages, that 
inundations no longer occur, that the canals are dry, the marshes exhausted by 
the great heats of summer, and that the country has ceased to be insalubrious. 
This retreat of the water can only be attributed, as he found means to satisfy 
himself, to the clearing away of the forests on the mountains of Armenia. 

DeSaussuret long ago pointed out the diminution of the water of the lakes 
of Switzerland—especially in lakes Morat, Neufchatel and Bienne, as a conse- 


quence of the clearing away of the forests. 
Choiseul Gouffier was not able to distinguish in the Troad the river Scaman- 


der, which was still navigable in the time of Pliny. Its bed is now entirely dry; 
but the cedars also, which covered Mount Ida, whence it took its source, as well 


as the Simois, existno longer * * * 
M. Boussingault cites several examples leading to the same conclusions, but 


I will offer only two: ‘‘In 1826 the metalliferous mountains of Marmato pre- 
sented only some miserable cabins inhabited by negro slaves. In 1830 this state 
of things no longer existed; there were numerous workshops and a population of 
three thousand inhabitants. It had been found necessary to level much wood; 
this denudation had proceeded but two years, and already a diminution was _per- 
ceptible in the volume of water available for the labor of the machines.” The 
other example cited by the same distinguished authority was furnished from the 
high table-lands of New Granada, elevated from six thousand to ten thousand 
feet above the sea level: ‘‘The inhabitants of the village of Dubate, situated 
near two lakes, which were united sixty years ago, have witnessed the gradual 
subsidence of the waters, insomuch that lands which, thirty years ago, were 
under water are now subject to culture.” M. Boussingault satisfied himself by a 
most rigid investigation that the diminution of the water in the lakes was caused 
by the extensive removal of forests in that vicinity. He found at the same time 
that Lake Tota, not far from Fuquene in that country, in a locality where the 
woods had not been disturbed, had suffered no loss in the volume of its water. 

M. Desbassyres de Richemont states* that in the Island of Ascension a mag- 


7Voyage dans les Alpes. *Cours d’ Agriculture de M. deGasparin. 
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nificent water-source was desiccated in consequence of the destruction of the 
forest near by, which, however, flowed again and regained its full force upon the 
restoration of the timber. 

From 1778 to 1835, in the Oder, and from 1828 to 1836, in the Elbe, the 
volume of water materially decreased so much so that Mr. Berghaus calculated 


that should it continue in the same ratio for a number of years it would force a — 


‘change in the construction of boats,” but in this case it was not fully attributed 
to disboscation. 

In the time of the Romans it is known they brought water from the fountain 
of Etureé to Orleans, but now that fountain is perfectly dry. An authority says: 
‘‘Extensive excavations made within a few years have brought to light the foun- 
dations of Roman constructions where no source of water any longer exists; a 
stream, moreover, to the east of Orleans, which contributed to the defense of the 
city during the siege of 1428, and which was considerable enough to turn mills, 
has completely disappeared ; now, on that side of Orleans there were great for- 
ests which have been cleared away. In consequence of these clearings, the 
wells of the city have continued to yield less and less water, so that the municipal 
administration has been obliged to incur an expense of three hundred thousand 
francs in order to bring potable water from the source of the Loire.” . 

Bolando, in writing of the redwoods of California, says: ‘‘It is my firm 
conviction that if the redwoods are destroyed (and they necessarily will be, 
unless protected by the wise action of our government,) California will become a 
desert in the true sense of the word. In their safety depends the future welfare 
of the state; they are our safeguard. It remains to be seen whether we shall be 
benefited or not by the horrible experience which such countries as Asia Minor, 
Greece, Spain and France have made, by barbarously destroying their woods 
and forests. Wise governments would be able to replace them in those countries, 
but no power on earth can replace the woods of California when once completely 
destroyed.” 

**«¢ Once a great pine forest bound with its roots the dune sand and the heath 
uninterruptedly from Danzig to Pillau. King Frederick William I. was in want 
of money. A certain Herr Von Koff promised to procure it for him without 
loan or taxes if he could be allowed to remove something quite useless. He 
thinned out the forests of Prussia, which then, indeed, possessed little pecuniary 
value; but he felled the entire woods of the ‘Frische Nehrung,’ so far as they lay 
in the Prussian territory. The financial operation was a success; the King had 
money, but in the elementary operation which resulted from it the state received 
irreparable injury. The sea winds rushed over the bared hills; the Frische Haff 
is half choked with sand; the channel between Elbing, the sea and Konigsberg is 
endangered and the fisheries in the Haff injured. The operation of Herr Von 


Koff brought the King two hundred thousand thalers; the state would now will- 


ingly expend millions to restore the forest again.” 


This branch of the subject is so intensely interesting that it is with regret I 


*“Man and Nature.’’[MarsH. 


w 
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feel compelled to omit the mass of testimony I have collected from the most reli- 
able sources, and which I deem necessary to a complete discussion of the ques- 
tion, for it is only by a rigid examination of authentic data that we are able to 
reach correct conclusions. To accomplish what I desired originally is impossible 
in the scope of a magazine, and we must be content with a mere skimming of 
the surface, which is all this article aspires to. 

It is not within the province of this paper to enlarge upon the terrific 
destruction of timber in the forest regions of the United States, and the dire 
results that must inevitably follow if we can rely upon the light which history 
has thrown upon the subject of disboscation. But the lament will come from 
the next generation, as some writer has truthfully expressed it: ‘‘The peo- 
ple of this will only boast the swift change of the wood and the wilderness to the 
fertile field, and exult in the lines of towns and cities which spring up along its 
water-courses and overlook its lakes.” 

Three hundred years ago, Palissy, recognizing the indifference of present to 
future generations in this wanton destruction of forests, wrote: ‘*‘ When I con- 
sider the value of the least clump of trees, or even thorns, I much marvel at the 
great ignorance of men, who, as it seemeth, do nowaday study only to break 
down, fell and waste the fair forests which their forefathers did guard so closely. 
I would think no evil of them for cutting down the woods did they but replant 
again some part of them, but they care not for the time to come, neither reck 
they of the great damage they do to their children which shall come after them.” 

It requires no wondrous flight of the imagination to picture the physical con- 
dition of the United States in the next century, when the forests shall have been 
stripped from the granite hills of New England, from the Adirondacks, the Alle- 
ghanies, the far-reaching wooded borders of the Great Lakes, and the region 
east of the Mississippi. Then, if the people of the prairies west of the Missouri 
have been diligent in profiting by the examples of history, and have listened to 
the teachings of nature, let us imagine ourselves, with enlarged vision, standing 


upon one of the exalted peaks of the Snowy range, and describe the panorama 
spread out before us: Far beyond, like a gleam of sunshine, separating the con- 
tinent into two widely diversified regions, flows the mighty Mississippi, the only 
river of its kind in the world. On its bosom is freighted to the ocean the. pro- 
ducts of the different latitudes through which it winds its majestic course. On 
either side are aggregated the vast manufacturing interests of the wonderful em- 
pire grown up in its fertile valley. The materials for the evolution, through the 
medium of mechanical genius into the forge and the loom, are transported to the 
vast continents of workshops by a magnificent network of railroads. In the old 
States, an impoverished soil induced by their denudation of timber, has reduced 
their once boasted productiveness to zero, while intense drouths, deluging storms 
and fitful variations of temperature mark the meteorological conditions of their 
whole area. That once fertile region has been rendered almost uninhabitable 
through the wantonness of man, and its former proud civilization transferred to 
the prairies beyond the Missouri. The ‘‘Great American Desert,’ depicted so 
graphically in the geographies of the last generation, has disappeared, and in its 
place is presented a system of agriculture such as the world scarcely ever dreamed 
of—marvelous in its results and grand in its diversity. 
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THE USES OF ARTIFICIAL STONE. 
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Building with concrete materials has been practiced in every age; but the 
Romans gave the greatest consideration to the subject and they constructed sub- 
aqueous works by that system thousands of years ago. Their name for a mixture 
of hydraulic mortar and broken stones was ségninum, and with that preparation 
they constructed various piers and harbors on the shores of the Mediterranean | 
Sea. Subsequently they added pozzuolana, which imparted increased setting 
energy to the comparatively inert lime, with the advantage of improved hydraul- 
icity. French engineers in modern times adopted a similar system; but in 
England, from a variety of causes, the matter has not received that attention. 
which its importance deserves. 

A difference of opinion exists as to the difference between defon and concrete ; 
and some writers endeavor to draw a distinction between the two, regarding defon 
as being made with hydraulic mortar and concrete prepared from non-hydraulic 
limes. Others again consider the difference to be inthe mode of mixture; when 
the cement or lime is first mixed with sand, before being incorporated with gravel, 
it is termed defon, and when that preliminary operation is omitted it is called con- 
crete. Such distinctions are too nice for practical purposes, and are alluded to 
only for the purpose of avoiding confusion in the use of the two terms. The 
names éefon and concrete may therefore be considered synonomous, as indeed 
their names imply ; and we may regard the term concrete as generic, embracing” 
all mixtures of whatever description used for building purposes. English cob, 
Irish dab, and their several varieties, as well as Spanish ¢apza and Italian pzsa, 
may be termed concrete, for they are respectively amalgamations of several ma- 
terials. 

General Pasley has assigned the merit of introducing concrete in Engiand to 
Sir Robert Smirke, who used it on an extensive scale in the foundations of Mill- 
bank Penitentiary; and in his work on cements relates the ‘accidental circum- 
stances which led that eminent architect to the adoption of the preparation. It is 
immaterial to us who was the inventor or adapter of one kind or other of the dif- 
ferent varieties of concrete, although we may be justified in ascribing it to an ori- 
gin of great antiquity. The use of conglomorate masses of clay only, or in com- 
bination with other materials, continued through many ages of the world’s history 
until the discovery of iron working, when man was enabled by its agency to adapt 


and shape stone to the required forms. Subsequent chemical knowledge led to : oe 


the use of cementitious materials for connecting or binding stones; and clay, bit- — 


umen, sulphates and carbonates of limes, and pozzuolanas were severally used for fas 
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that purpose. Advancing engineering and chemical science, conjunctively ex- 
perimenting on the varied properties of limes and cements, have succeeded in the 
introduction of a cement possessing the valuable qualities of moderately quick 
setting and permanent induration. 

Vicat, Pasley and other practical investigators have ably assisted in this con- 
sumation by their painstaking and laborious researches on limes and artificial 
cements. Smeaton, however, in his experiments to ascertain the most suitable 
mortar with which to construct the Eddystone Lighthouse, initiated the method 
which eventually resulted in the discovery of Portland cement. Although lime 
in combination with pozzuolana or other volcanic products had been, from the 
_ time of Vitruvius, used to resist the injurious action of water, their beneficial con- 
junction was not satisfactorily explained until the time of the Eddystone experi- 
ments. Modern experience has somewhat modified Smeaton’s conclusions, but, 
nevertheless, we may consider ourselves much indebted to him for a knowledge 
of hydraulic limes and the causes of their hydraulicity. 

Architects, profiting by engineering experience, now look upon concrete 
with more favor, and begin also to appreciate its merits. Facility of executing 
the most detailed ornamentation in Portland cement, mortar or concrete, will ul- 
timately secure its general adoption. In Germany great attention is bestowed on 
the preparation of a variety of articles in connection with building; and machin- 
_ ery of various kinds is used for molding and shaping architectural details which in 
this country are performed by the expensive agency of the plasterer or stone 
carver. Pipes for sanitary purposes are made by machine, and for many reasons 
are most suitable for the conveyance of sewerage. Many miles of sewers under the 
city of Paris have been constructed of betons agglomeres, a kind of concrete possess- 
ing many valuable peculiarities. 

The several advantages secured in the construction of houses with concrete, 
and the facility with which the materials of almost every locality may be adapted 
for the purpose, is not the least important one. Improved means of resisting the 
climatic influences of our changeable atmosphere are commanded by the use of 
concrete walls, and numerous sanitary improvements are secured by its application. 
Its progressive hardening properties enable it to resist effectually the damaging 
influence of frost in the severest climates. Deleterious ingredients of the most 
vitiated atmosphere fail to disintregrate or otherwise damage it. The compara- 
tively non-absorbent character of Portland cement and the improvement which it 
effects on any material with which it may be united, secure the maximum amount 
of comfort to the inmates of a house so constructed. 

General Gilmore says: ‘‘Another interesting application of this material has 
been made in the construction, completed or very nearly so, of the light-house at 
Port Said, Egypt. It will be one hundred and eighty feet high, without joints, 
and resting upon a monolithic block of deton, containing nearly four hundred 
cubic yards. In design it is an exact copy of the Baleines light-house, executed 
after the plans and under the orders of M. Leonce-Regnaud, engineer-in-chief. 
An entire Gothic church, with its foundations, walls and steeple, in a single 
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piece, has been built of this material, at Vesinet, near Paris. The steeple is one 
hundred and thirty feet high, and shows no cracks or other evidences of 
weakness. 

M. Pallu, the founder, certifies that ‘‘during the two years conse by M. 
Coignet in the building of this church, the Jdeton agglomere, in all its stages, was 
exposed to rain and frost; and that it has perfectly resisted all variations of tem- 
perature.” 

The entire floor of the church is paved with the same material in a variety 
of beautiful designs, and with an agreeable contrast of colors. 

In constructing the municipal barracks of Notre Dame, Paris, the ance 
ceilings of the cellars were made of this defon, each arch being a single mass. 
The spans varied from twenty-two to twenty-five feet, the rise, in all cases, being 
one-tenth the span, and the thickness at the crown 8.66 inches. In the same 
building the arched ceilings of the three stories of galleries, one above the other, 
facing the interior, and all the subterranean drainage, comprising nearly six hun- 
dred yards of sewers, are also monoliths of Jezon. 

One of these vault arches, having a span of 17% feet, was subjected to 
severe three trial tests, viz: 

First. A pyramid of stone work weighing thirty-six tons of two thousand 
pounds each, was placed on the center of the vault. 

Second. A mass of sand thirteen feet thick was spread over the surface of 
the same vault. 

Third. Carts loaded with heavy materials were driven over it. 

In no instance was the slightest effect produced. 

A portion of the basement work of the Paris Exposition building comprised 
a system of groined arches, supported by columns about 1334 inches square and 
10 feet apart. The arches have a uniform rise of one-tenth the span, and a thick- 
ness at the crown of 5% inches, are monoliths of deton agelomere. A system of 
flat cylindrical arches of ten feet span, covers the ventilating passages. They 
have a rise of one-tenth, and a thickness at the crown of not quite 8 inches, and 
were tested with a distributed weight of 3,300 pounds to the superficial yard. 

There was consumed in the construction of this basement work more than 
353,000 cubic feet of Jefon. 

Over thirty-one miles of the Paris sewers had been laid in this material prior — 
to June, 1869, at a saving of 20 per cent. on their lowest estimated cost, in any 
other kind of masonry. 

Several large city houses, some for places of residence, and others for busi- 
ness purposes, have been constructed, and many others are in contemplation. 
In these the entire masonry, comprising both the exterior and the partition walls, 
the chimneys with flues, cellar arches, cisterns, etc., is a single monolith of beton 
agelomere. 

It may be advantageously used in fortifications, for foundations, dencenee WY 
both in and out of water; for the piers, arches, and roof surfaces of casemates; : 


for parade and breast-height walls; for counterscarp walls and galleries; for scarp eer 
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walls, except those that shield guns; for service and storage magazines; for 
- pavements of magazines, casemates, galleries, etc., and generally for all masonry 
not exposed to the direct impact of an enemy’s shot and shell.” 


OPTICAL EFFECTS OF INTENSE HEAT AND LIGHT. 
BY JOSHUA THORNE, M. D. 


The following facts have lately come under my observation at the rolling 
mills at this place: 

While looking at the eclipse of the sun July 29th, I handed the glass to one 
of the mill ‘‘ heaters.” He at once told me he could see as well with the naked 
eye as with the smoked glass. I then tried another ‘‘ heater,” and he at once re- 
peated the same statement. I then went to the rolling mill and tested every 
‘‘heater” at his furnace. They all told the same story. I hunted up every 
“‘heater”’ in the town except two (who were not found), over twenty in all, and 
everyone declared he could see the phenomenon, and all its phases, as well or 
better with the eye unshaded. I took the precaution to test each one by himself, 
told him nothing of what I expected, or of the testimony of others. I made no 
suggestions to any of them, but let each tell his own story. All told the same 
tale ; one peculiarity all agreed to, the image in the glass was upside down from 
what they saw with the naked eye. They would describe many peculiarities of 
color which could not be seen by others with the aid of the glass. It should be 
remembered that the ‘“‘heater” has to see his iron in the furnace while it is en- 
veloped in a flame whose intense glare prevents unskilled eyes from seeing any- 
thing, an education of the eye peculiar to this class of workers, as no other class 
of workmen is exposed to the same degree of heat or light. 

I noticed as soon as the eclipse had progressed some time that I became 
nervous. I observed the same fact in many others about me. My wife at home 
did not think of the phenomenon at first, but became so nervous that she had to 
rush out of doors ; she then saw the eclipse for the first time. I found this 
nervousness more in women than among men, chiefly in persons of debilitated 
frame, such as convalescents. Is this magnetic? 

In accordance with your request, I repeated the experiment of Ericsson, 
and submitted a spherical piece of iron, eight inches in diameter, to a heat of 
over 3,000 degrees, Fahr. It was carried to an almost melting point, withdrawn 
from the flame and placed on a stand. It had the appearance of a disc at all 
distances tried, up to over 100 feet. As seen by Mr. Hughes, the chief engineer 
of the mill (one of the most scientific men in his line in the West), myself and 
others, it was perfectly fat. The convexity did not appear; it was while in this 
state, to all appearance no longer a sphere, but a asc. As the iron cooled off it 
resumed its original appearance of a sphere. Our mill men were much surprised 
by this phenomenon which they had been seeing all their lives, but till now had 


never observed. 
ROSEDALE, Aug. 12, 1878. 
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DENSITY OF POPULATION AND HEALTH. 


Ata general conference of British architects, a few weeks ago, the general 
building regulations of the United Kingdom were discussed at length. Among 
the points brought out were these: 1. That the experience of what are called 
model lodging houses, such as the Peabody buildings in London and other large 
towns, combined with that of barracks, workhouses, and schools, furnishes 
abundant evidence that what is termed density of population is not so detri- 
mental physically as has been hastily assumed; because in such buildings as are 
referred to the rate of mortality is much less, with a density of 1,500 persons to 
the acre, than it is in ordinary small houses, with a density of only 250 to the 
acre. 2. That the health of a community is much more dependent upon food, 
clothing and personal habits than upon the arrangement and construction of 
dwellings or workshops; for however perfect may be the arrangement and con- 
struction, they may be entirely neutralized if the food is bad, the clothing de- 
ficient, and the personal habits filthy. 

The unsanitary conditions of densely populated districts in this city seems 
to be chiefly due to the fact that the houses of the inhabitants were not originally 
intended for those who have come to live in them.— Sczentefic American. 


BOOK NOTICES. 


A Course IN ARITHMETIC. A treatise in three parts, complete in one volume. — 


By F. W. Bardwell, Professor of Astronomy in the University of Kansas. 

12 mo.; pp. 154. G. P. Putnam’s Sons, New York. For sale by, Mo age 

Dickinson, $1.25. 

The necessity fora new treatise on Arithmetic, and the advantages of this 
treatise over some others, are pointed out by Professor Bardwell so modestly, and 
at the same time so clearly, that we cannot do better than quote his own lan- 
guage: ‘First, it is intended to present, in the compass of a single volume, a 
complete treatise, and, indeed, all that the average pupil needs to study on the 
subject from first to last. Secondly, the subject matter is arranged in three parts, 
logically distinct, in each of which the pupil gives his attention to a specific 
object complete in itself. The first part comprises the simple operations; the 
second, an explanation of the various measures in use, including the metric sys- 
tem; the third, the various applications of numerical computation to practical 


questions. A third marked feature is found in the character of the definitions mate 


and of the expositions of principles. The treatment of each topic is lucid and 
logical, and, at the same time, in harmony with rigorous scientific accuracy.” 
One point, in which we especially agree with the author, with whom ‘‘the con- 
viction has been reached only with deliberation and after long experience and 
observation,” is that much time has been wasted in so-called Arithmetical drill, 1. e., 
in ‘‘mental” or ‘‘intellectual” exercises. A practical improvement that we 


notice as peculiar to Professor Bardwell, is giving the definitions and rules in the 
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shape of a ‘‘ Review” after each chapter of demonstrations and principles. This, 
to our notion, is the natural and proper order and one which is just the reverse 
of the method of the arithmeticians of our school-days. 

This Course is unusually full, extending from numeration to mensuration, and 
closing with tables of Insurance, compound interest, miscellaneous estimates, 
etc. The work is comprehensive, practical and of logical arrangement and will 
doubtless become popular wherever introduced. 


ANNUAL RECORD OF SCIENCE AND INDUSTRY FOR 1877. Edited by Spencer 


F. Baird, with the assistance of eminent men of science. New York, Har- 
per & Brothers, 1878. For sale by M. H. Dickinson, successor to Matt. 
Foster & Co., $2.00 


This familiar visitor, the seventh of the present series and the twenty-seventh 


- of a series commenced in 1850 and known as the Annual of Scientific Discovery, 


made its appearance upon our table several weeks since; too late, however, for 
notice in the July Revirw. Professor Baird has somewhat changed the plan of 
the work as heretofore published, by summarizing the work done by societies 
and individuals instead of giving abstracts of important papers, reports, &Xc. 
This has been rendered absolutely necessary to avoid extending the size of the 
volume beyond bounds; otherwise, it would to us seem an objectionable change. 

The subject of Astronomy has been worked up and arranged by Professor 
Holden, of the United States Naval Observatory; that of Physics of the Globe, 
by Professor Cleveland Abbe, of the Weather Bureau; those of Physics and 
Chemistry, by Professor George F. Barker, of the University of Pennsylvania ; 


* that of Mineralogy, by Professor Edward S. Dana, of Yale College; that of Geol- 


ogy, by Professor T. Sterry Hunt, of the Institute of Technology, Boston; those 
of Geography and Hydrogaphy, by Lieutenant-Commander F. M. Green, U. S. 
N.; that of the Geography of North America, by Professor S. H. Scudder, of 
Cambridge, Massachusetts; Microscopy, by Professor Hamilton L. Smith, Ho- 
bart College; Anthropology, by Professor Otis T. Mason, Columbian Univer- 
sity; Zodlogy, by Professor A. S. Packard, Jr., Peabody Academy of Science; 
Botany, by Professor W. G. Farlow, Harvard College; Agriculture and Rural 
Economy, by Professor W. O. Atwater, Wesleyan University; Engineering, 
Technology and Industrial Statistics, by Professor W. H. Wahl, Philadelphia, 
Pennsylvania; Bibliography, by Professor Theo. Gill, of the Smithsonian Insti- 
tute. All of these gentlemen stand at the head of their respective departments 
and their work can be relied upon as accurate, comprehensive and brought down 
to the most recent dates. In many respects this volume is superior to any of its 
predecessors, and the series has no equal in the scientific world for completeness, 
whether in design or execution. 


MANUAL OF THE VERTEBRATES OF THE NORTHERN UNITED StTaTEs.—By David 
Starr Jordan, Ph. D., M. D., Professor of Natural History in Butler Uni- 
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versity. Chicago, Jansen, McClurg & Co., 1878, large 12 mo., pp. 407. 
Sold by H. H. Shepard. Price, $2.50. . 


We spoke of this valuable work somewhat extendedly a few months since in 

the Review, but having since then received a complete copy from the publishers, 

_we have examined it thoroughly and find it all that the advance sheets, sent us at 
that time, promised. 

The Manual of 1876 has been thoroughly revised and much of it re-written, 
especially that portion pertaining to the fishes, including descriptions of all the 
American salmon and trout, with their habits and technical names, which feature ~ 
ought to commend the book to sportsmen as well as scientists. In every class, 
order and family the descriptions are brief but clear, while all of the lately 
discovered species are taken account of in their proper places. Such works are 
of the greatest value to the general reader, and frequently to editors as books of 
ready reference. We have placed this volume in our hand rack along with 
Orton’s Comparative Zoology, Buckley’s History of Natural Science, Rodwell’s 
Dictionary of Science, Wagner’s Technology, the Annual Record of Science 
and Industry, etc. 


How SHE Came into Her Kincpom. A RomMance.—By Mrs. Charlotte M. 
Clark. Jansen, McClurg & Co., 1878, 12 mo., pp. 337. For sale by H. H. 
Shepard. Price $1.50. 


It is difficult to give an idea of this remarkable book in the few lines we can 
spare to it. Suffice it to say, that Mrs. Clark has a vivid imagination and excel- 
lent descriptive powers, which, with her manifestly excellent education and train- 
ing in physical matters, will, when properly toned down, make her one of the most 
popular writers of the day. 

The plot of the book is decidedly original and combines many bold and 
startling scenes and effects, which culminate in the coming of the heroine ‘‘ into 
her kingdom” through great tribulation and many trials. It is richly worth 
perusal and no one who commences it will lay it down unread. 


THE PRIMER OF POLITICAL Economy.—By Alfred B. Mason and John J. Lalor. 
Chicago, Jansen, McClurg & Co., pp. 67. For sale by H. H. Shepard. 
Prices. cts. 


This is an attempt by the authors to give the principles of Political Economy 
in sixteen definitions and forty propositions, and it is so far successful that many 
of our latter-day statesmen would be largely benefited by a careful study of them. 


It is intended, the authors say, for use as a text book in the schools, and as such, - aa 


doubtless, will be of great service, being the result of much study and research 
on the part of the authors, and written in a simple and attractive style. 


CATALOGUE OF THE MissouRI UNIvERsITY aT CoLumpia, Mo., 1877- 1878.- —. 


Jefferson City, Regan & Carter, octavo, pp. 136. 


The University of Missouri was founded by a grant of some 40,000 acres of ie 


land to the state for that purpose in 1820, but was not located until 183¢, when 
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the commissioners appointed for the purpose unanimously selected Columbia as 
the site. In 1862 a munificent land grant for agricultural colleges was made 
by Act of Congress, which largely increased the endowment of the University, 
so that it is now freed from all pecuniary embarassments. 

The different departments of the University are the Academic schools, at 
which the sciences and languages are taught, and the Professional schools, at 
which Agriculture, pedagogics, law, medicine, mining and metallurgy, engineer- 
ing and art are taught by capable and distinguished professors, aided by the most 
modern instruments and other appliances. Very few persons have an idea of 
the extent and importance of our State University, and it would, doubtless, sur- 
prise and gratify a large majority of our citizens to examine this catalogue. 


OTe RIAL NO ans) 


THE AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE opens its twenty- 
seventh annual meeting at St. Louis, on the 
21st inst., with rendezvous at the Lindell 
Hotel, after which the general sessions will 
be held at Armory Hall. 

The officers of the Association are as fol- 
lows: 

President, Prof. O. C. Marsh, of New 
Haven ; General Secretary, Prof. H, Carring- 


ton Bolton, of Hartford; Permanent Secre- 


tary, Prof. F. W. Putnam, of Cambridge; 
Vice President section A., Prof. R. H. 
Thurston: Vice President section B., Prof. 
A. R. Grote; Secretary section A., Prof. F. 
E. Nipher, St. Louis, Mo.; Secretary section 
B., Prof. Geo. Little, Atlanta; Treasurer, W. 
S. Vaux, Philadelphia, Pa.; Chairman of 
Permanent Subsection of Microscopy, Prof. 
Geo. S. Blackie, Nashville; Chairman of Per- 
manent Subsection of Chemistry, Prof. F. 
W. Clarke, of the University of Cincinnati, 
Ohio. 

The indications are that this meeting will 
be very largely attended by the most promi- 
nent scientists of this country and Europe, 
and the people of St. Louis are making 
special preparations to entertain them. 

A special invitation has been extended to 
the foreign scientists, Norman Lockyer and 
Prof. Janssen to attend the meeting, and the 
invitation will undoubtedly be honored. 


Thos. Bell, F. G. S., of London, England, is , 
also coming. Prof. Simon Newcomb, of the 
the Naval Observatory, Washington, Dr. 
Asaph Hall, the discoverer of the satellites of 
Mars, Prof. J. A. Rogers, Prof. Wm. Hark- 
ness, Alvan Clark, the greatest manufacturer 
of astronomical lenses of any age, Prof. J. 
Rk. Eastman, H. S. Pritchett, of Glasgow, 
Mo., Prof. E. S. Holden, Dr. C. S. Hastings, 
L. Trouvellot, G. W. Hill, of the Nautical 
Almanac, Ormond Stone, of Cincinnati, Gen. 
Meyer and Prof. Abbe, of the Signal Service, 
Prof. Langley, of Alleghany Observatory, G. 
F. Baker, of Philadelphia, Dr. Bolton, of 
Hartford, Conn., General Secretary of the 
Association, Prof. F. W. Putnam, of Cam- 
bridge, Mass., its Permanent Secretary, Dr. 
Goodale, of Harvard, Prof. Ricketts, of Col- 


-umbia College, Thomas Mehan, of German- 


town, Pa., H. C. Lewis, Thos. Bassnett, of 
Florida, P. W. and W, S. Sheafer, of Potts- 
ville, Pa., Oliver M. Bryant, of Accokeek, 
Md., J. H. Kellogg, of Battle Creek, Mich., 
R. W. Thurston, of Hoboken, A. P. S. 
Stuart, of Lincoln, Neb., S. A. Latimer, of 
Rochester (N. Y.) University: President O. 
C. Marsh, of New Haven, Benjamin Pierce, 
of Cambridge, Jas. D. Dana, of New Haven, 
Jas. Hall, of Albany, Isaac Lee, of Philadel- 
phia, T. A. P. Barnard, President of ‘‘Col- 
umbia,’”’? Stephen Alexander, B. A. Gould, 
Thomas Sterry Hunt, all of Boston, Prof. Asa 


322 


Gray, of Cambridge, J. L. Smith, of Louis- 
ville, J. S. Lovering, of Cambridge, John L. 
Leconte, of Philadelphia, Prof. J. E. Hil- 
gard and W. H. Dall, of the Coast Survey, 
S. A. Goldschmidt, the eminent young chem- 
ist from New York, and Prof. C. A. Young, 
besides a number of ladies of scientific attain- 
ments. Prof. J. K. Rees, of Washington 
University, St. Louis, is the local Secretary, 
to whom all inquiries should be addressed. 


As long ago as 1855, Professor G. C. Swal- 
low, then State Geologist of Missouri, de- 
clared in his official reports and otherwise, 
that this portion of the state, and also Eastern 
Kansas and Southeastern Nebraska, were all 
underlaid with coal. He also pointed out 
the existence of the immense deposits of lead 
and zinc which have since been discovered in 
Southwest Missouri and Southeast Kansas. 
The long-worked vein of coal at Leavenworth 
and the newly.discovered one at Rosedale, 
now also testify to the correctness of Profes- 
sor Swallow’s statements and the remarkable 
accuracy of his geological knowledge. 


THE following items in regard to the eclipses 
of the sun and moon as observed at this 
city are furnished by Mr. W. W. Alexander, 
Optician, No. 9 East 7th street: 


A AE MET.. 


\ 


The observed time of the Solar eclipse of 
July 29, 1878, was as follows, Kansas City 
mean solar time: First contact, 3 hours 12 
minutes 34 seconds, p. m.; last contact, 5 
hours 18 minutes 13 seconds; duration from 
first to last contact, 2 hours 5 minutes 39 sec- 
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onds; magnitude about Io digits, or 2 of | 
sun’s diameter. 

The Lunar eclipse of August 12, 1878, last 
contact (alone observed here) with earth’s 
umbra, or darkest shadow, 7 hours 17 min- 
utes 23 seconds. p. m., Kansas City mean 


Duration from moon rise about 


olen 


solar time. 
27 minutes. 


OF the September monthlies only Harper's 
and the Atlantic have as yet made their ap- 
pearance. Both are excellent numbers, con- 
taining essays, stories and poems at least up 
to the usual high standard of these magazines. 


THE RAIN-FALL at Kansas City, for the past 
twelve months, as recorded and reported to 
the Signal Officer at Washington was as fol- 


lows: 
August, 1877, rain fell 2 daystoamt. of 1.54 ins. 
September, 1877, ‘* ‘‘ se cs $0 (3: GO eee 
October, 1877, Sie REE Oy gee Re £0) 6s 9Gneae 
November, 1877, “‘*  ‘* 8 ‘6 “§ 68 42.00 Bae 
December; W877, Sls ss s§ £47) 2460 NES 
January, 1878, “ ce 10 e “e “ec 1D. “c 
February, »1878) “5 eo soe iy SE SOG ee 
March, 1878, Une tod) Cs eae ‘ Sto oe aomaae 
April, 1878, RESETS LON EE MG 605 02 Oe 
May, 1878, Cs ae aL yee A pia 2 P63) by IC 
June, 1878, “ “16 <“* « “ 2.62 
| July, 1878, pra ki ee re serra 20 yeas 
Twelve months, ‘* ‘121 ‘“ ¥s dae a fe. 


There were but four snow storms during 
the winter in which snow fell enough to be 
measured, the total fall for the season being 
just seven inches. 


THE following items are taken from the 
daily bulletin of the Signal Office: 


LOCALITY. z 3 2 
San Francisco, Cal. 71°!) GO CRhOAse a 
Sacramento, a 04 81 | 88.5 
Denver, Col. 97 72) Ns 
Kansas City, Mo. 95 Ute Wra}7/ 
St. Louis, sg 96 76 | 87 


Observations taken at about 3:30 p. m. 
each day for ten days, from August 3 to 12, 
inclusive. 

The greatest change of temperature in 
twenty-four hours occurred at Dodge City, 
Kansas, and Denver, Colorado: at the for- 
mer the thermometer indicated twenty-seven 
degrees less at 3:30 p. m. on the roth than 
on the previous day at the same hour, and at 
Denver twenty-three degrees less on the 9th. 


EDITORIAL NOTES. 


PARTICULAR attention is called to the adver- 
tisements of Marietta College, Ohio, and the 
Colorado State School of Mines at Golden, 
Colorado. Both are first-class institutions in 
their respective lines and both deserve the 
patronage of Western people. We have the 


_ honor of a personal acquaintance with most 


of the Professors in both of these schools and 
know that they are most faithful, competent 
and experienced teachers ; men who have de- 
voted their lives to the profession and whose 
highest ambition is to send forth from their 
respective colleges young men who will be a 
credit to them and a benefit to the country. 


We are indebted to Dr. A. H. Thompson, 


~ of Topeka, Kansas, for a photographic repre- 


sentation of some very interesting pieces of 
pottery (Navajo, Pueblo?) belonging to his 
collection. _ They resemble quite closely 
some specimens shown us last spring at 
Charleston, Mo., with the exception of one, 
which is more artistically and profusely orna- 
mented than any we have ever seen. 


A TERRIFIC rain storm visited Larned, Kan- 
sas on the night of the 19th July, which in 
volume is without precedent in all the re- 
corded meteorological measurements. Dr. 
O’Brien, Surgeon at the Fort, informs us that 
the actual number of inches in ten hours— 
the period of the storm—by the gauge, marked 
six. We have diligently searched the regis- 
try of meteorological phenomena in our pos- 
session—extending back for thirty-five years 
—and find as stated above, the amount of rain 
in inches that fell in the recent storm with- 
out precedent west of the Missouri. In 1843- 
4-5-6, the years of greatest rain-fall, eight, 
twelve and fifteen inches are the greatest for 
any one month. In 1869, thirteen inches fell 
in twenty-four hours, but when we consider 
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that in only ten hours, szx inches fell—which 
in round numbers is equivalent to forty thou- 
sand tons of water, or nearly one hundred and 
thirty thousand hogsheads to each square 
mile—some idea may be formed of the vast 
volume that was precipitated in this region, 
and places the storm almost in the category 
of cloud bursts. — Chronoscope. 


THE Geological features of the Leadville 
region are said to manifest some striking pe- 
culiarities. Leadville itself—which is situ- 
ated well up toward the head of the gulch— 
has an altitude of 10,200 feet, and is, conse- 
quently, very near timber-line. The moun- 
tains and gulches in the immediate vicinity 
are rounded and worn down by erosion, and 
nearly all of the rocks are of volcanic origin. 
In places the strata are horizontal, then in- 
clined at an angle of 45°, and again tumbled 
and broken up in all manner of shapes, as 
though some powerful agent had forced its 
way through the bowels of the earth. The 
top rock is of a porphyritic nature, and over- 
lies limestone of the Jurassic period. The 
junction of the two rocks is termed the ‘‘con- 
tact,’’ and here the carbonic mineral is usu- 
ally found. 


A BEAUTIFUL meteoric display was wit- 
nessed at Titusville, Pa., August 11. A me- 
teor made itsappearance in the West at 10:20 
p- m., moving in a northerly direction. It 
was of agreenish color and shone with great 
brilliancy, lighting up the heavens with a 
light that, for a time, prevailed over that of 
the full moon. Its appearance was only mo- 
mentary, when it burst, dividing itself into 
three fragments, two of which assumed a 
reddish color. Calculating from the time it 
was seen until it was heard, the meteor was 
about twenty-five miles distant. 


JAMES .G. ¥.OULNG, 
ATTORNEY AT LAW, 


Rooms 10 and 12, Hart’s Office Building, West 4th St., bet. Main and Delaware, 
KANSAS CITY, MO. 
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AND DEALER IN 


WATCHES, GLUCK, 


uJ EW ELRY, 
‘Harling Silver and Plated Wares, 


NO en MAIN STREET, KANSAS CITY, MO. 


All kinds of Repairing neatly and premptly executed. Jewelry Made to Orde 
upon the shortest possible notice. Give me a call. 
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A large assortment of Fine Toilet Goods, 


Perfumery, Toilet Sops, Sponges, Etc. 
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Homeopathic Medicines and SPECIFICS. 


T.. MI. JAMES & SONS, 


Importers and Wholesale Dealers in ? 
(Jucengware, (hina and (jlagsware, 


Nos. 558 and 560 Main Street, Cor. of Sixth, 
KANSAS CITY, MO. 


French China a Speciatly, and Sold Lower than Ever. _ | 


Price List of different sizes of Dinner and Tea Sets, in all varieties of Choice White, Decorated and Gold Band, 
sent on application. 


a 


fA COLLEGE, 


sA RIE TTA, CHIC. 


fhe Aim is to Secure a 


TH¢ GH LIBERAL EDUCATION. 


The Co. ¢ge has graduated 41 classes, numbering 468 alumnt. 


Of these, 464 received the degree of B. A.,and 14 that of B. S. 


The last Senior class, of 22 members, represented eight States. 
The College and Society Libraries contain 


28,000 VOLUMES. 


While the full course is earnestly recommended to all, a course 
without Greek has been provided.’ An excellent Academy is in 
operation, in which a thorough preparation for College is given, 
and instructions in the general branches of a High School course. 
The next term begins September 5th. 


I. W. ANDREWS, President. 


A The most spacious rooms, 
the Handsomest Fixtures, the 


largest and best assorted stock of CLOTHING, HATS and 


Berni s h- ing Goods 
or en’s and Youth’s, 
ior Men's] HAMMERSLOUGH & COJ22¢,2""'s 
wear, of any 408 and 410 Main Street. House in the 
Western SIA Se iN CRSA country. We 
sell at strictly ONE PRICE. All goods marked in plain figures. 
Call and see our new styles. See Wikek andiWurccon amit Oar 


ESTABLISHED 18659. 


W ME. EP HLORN E, 


IMPORTER AND DEALER IN 


Fing Stationery, Artists’ Materials, Wax Flower Materials, 


ANTIQUE POTTERY, 
Chromos, and Other Pictures, Pocket Cutlery, Pocket Books, Combs, Brushes, 
Scissors, Picture Frames, Mouldings, Mirrors, Plates, Etc. 


WHOLESALE AND RETAIL. 
EIGHTH AND MAIN STREETS, KANSAS CITY, MO. 
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ALFRED BURY. H. C. STAVER. 


Kansas City dancing 
Wholesale Dealers in s aS 


FARM 
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SS MISSOURI. 


General Agent for Skinner Improved Plow, Davenport Plow Company, Quincy Corn Planter, Fish Brothers 
Wagon, Springfield Pitts Threshe rs, McSherry Grain Drill, Adams and French Harvester. 


A. J. KEDGOY, 


PROPRIETOR OF THE 


Kansas City Iron Works, 


East Levee, Foot Charlotte St, KANSAS CITY, Mo. 


Bolt Cutting and all kinds of Machine Work. Light and Heavy Castings. All orders promptly executed. 


A. J. HRELLY, 
Architect and. Superintenden® 


: 
; 
OFFICE, OVER THE POST-OFFICE, KANSAS CITY, MO. ; | 


xr. J. EATON, 


CHEMIST AND DRUGGIST, — 
Cor. Eighth and Main Streets, KANSAS CITY, MO. 
‘Dealer in Pure Drugs and Fine Chemicals, = 
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GEOGRAPHY. 


THE FRENCH EXPEDITION TO AFRICA.* 
BY CAPTAIN H. W. HOWGATE, U, S. A. 


Access to Equatorial Africa has always been more difficult from the western 
than from the eastern coast, and the burden of effort from that direction has 
fallen upon France, whose colonies on the west coast have given her especial in- 
terest in the subject. The expedition which terminated its work in 1878, after 
three years of labor, of suffering and of danger, had for its primary object the 
exploration of the principal river of the French-African possessions—the Ogodné. 
It was officered by M. de Brazze and Dr. Ballay, who were assisted, in the 
early part of their work, by M. Marche, who had, on a previous expedition, ad- 
ded much to the knowledge of the course of this river. M. Marche was soon 
compelled to abandon his companions on account of the impaired state of his 
health, and they were left to push on without his assistance. Both M. de Brazze 
and Ballay were, from the first, sufferers from the malarial influences of the cli- 
mate, but never wholly gave way. They had for escort twelve native soldiers of 
Senegal, in the French service, commanded by a subaltern named Hamon. 

From the start the explorers were forced to struggle against the ill-will and 
cupidity of the blacks. This struggle was intensified as the distance from the 


*Translated from the French for the Review. 
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coast increased, and as they passed from one tribe to another, until at length it 
was transformed into open hostility. . 

The course of the Ogodné can be divided into three nearly equal parts—the 
upper, the middle and the lower. The middle follows very nearly the equatorial 
line; the two others incline about a degree anda half toward the south; the 
one toward its source, the other toward its mouth. The baggage of the party 
was transported by canoes, and at times in the arms of the natives. The Inen- 
ga conducted the expedition to the middle portion of the river, where, reaching 
the territory of the Okanda, they refused to proceed further. 

A first halt was made at Lopé, a large town upon the middle section of the 
river. From this point M. de Brazze made an excursion by land into the coun- 
try of the Faus, with whom he established friendly relations. He went as far as 
Domné, a point well advanced on the upper section of the river, where he was 
joined by Dr. Ballay in August, 1876.. Here M. de Brazze, overcome by his long 
voyage on foot, was taken seriously ill. When he became restored to health he 
proceeded to collect in person all the articles of trade they had started with, for 
the purpose of obtaining with them the necessaries of life in the interior of Af- 
rica. This caused much delay, and he did not rejoin his companions at Domné 
until April, 1877. When ready to set out the natives raised new difficulties. 
They accused the whites of bringing into the country dangerous maladies; de- 
manded enormous prices for tranportation of baggage, and finally insisted upon 
a share of the merchandise itself. The situation was critical, and a collision was 
averted only by an expedient. They filled secretly a certain number of cases in 
such manner as to leave a stock of empty ones, sufficient in outward appearance 
to satisfy the rapacity of the natives. The full cases were taken off by Dr. Bal- 
lay and M. Hamon, while.M. de Brazze, with some of the soldiers, remained be- 
hind and feigned a close guard upon the empty ones. 

When he thought that his companions had reached the limits of the advance 
territory, M. de Brazze, with his soldiers, embarked in a canoe, and after many 
dangers, joined the expedition at the falls of Poubara, above which the Ogoéné 
is reduced to a insignificant stream of water. 

The expedition might have terminated here, for the question as to whether 
the river afforded, as had been believed, a means of communication with the 
great interior lakes was decided in the negative. 

But the courageous explorers were not content with this. After several day’s 
rest, and in spite of their poor state of health, and the reduced condition of their 
supplies, they resolved in March 1878, to leave the basin of Ogodneé, and pene- 
trate farther still into the interior. The last experiment they made here in the 
employment of the natives proved disastrous. They were twenty days in making 
ten kilometres, and several of their cases of merchandise were pillaged. 

At this point they were driven to the purchase of a sufficient number of 
slaves to carry their effects, in order to free themselves from the exactions of the 
natives. 
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In this manner they traversed successively the territories of Ondonubo, of 
Umbété, and of Baliki, when they made such diligence as to prevent the intended 
robbery of their baggage by the natives, with the assistance of the carriers. 

After quitting the basin of the Ogo6né, the expedition suffered greatly from 
hunger and thirst, for the country traversed had been devastated by famine. A 
watercourse, N’gambo, running toward the East led the explorers to an import- 
ant river, the Alima, which appears in geography for the first time. 

This river is over one hundred yards in width with a depth of fifteen feet, 
and is doubtless one of the affluents of the Congo. M. de Brazze and his com- 
companions thought, however, at first that by following its course they would 
eventually reach the Atlantic, although its course at first led in a opposite 
direction. 

They soon met with menacing demonstrations from the natives, which were 
soon followed by actual assault in which three of the party were wounded by 
bullets, and they were compelled in self-defense, to use their own weapons. 

On the evening of the same day they arrived in sight of two large towns, 
one upon each bank of the river, and both full of enemies. Wishing to avoid a 
night combat upon the water M. de Brazze disembarked his party and intrenched 
himself. At break of day he was assaulted by thirty canoes full of natives, 
armed with muskets. The battle was short; the blacks were dispersed after 
having proved the superiority of European arms and skill. 

It was not safe to persue the perilous route farther with so few guns and 
with such reduced force, and accordingly the explorers left the river, which con- 


tinued to flow eastward, and moved toward the north, where they naturally 


expected less inhospitable treatment, but where, unfortunately, they found but 
few provisions. After having crossed several streams which flowed eastward, 
M. De Brazze sent Dr, Ballay and M. Hamon towards the Ogodne, and alone con- 
tinued his exploration to the Equator. It was an act of supreme heroism, as 
for five months he suffered hunger, fever and bodily pain. 

He was finally compelled to return before the rainy season began, and, 
rejoining his companions, they descended the Ogodéné, and on the z3oth day of 
November, 1878, reached Gabon. 

In summing up this expedition it is seen that for three years, fifteen months 
of which were spent beyond the reach of civilized man, the explorers had to sup- 
port great sufferings and to combat great dangers. They opened to the world an 
area in Central Africa previously absolutely unknown—larger than many of the 
smaller European States. 


COAL DEPOSITS IN CENTRAL AFRICA. 


A letter addressed from Livingstonia, under date of September 12, 1878, 
announces that a mine of coal has been discovered in Central Africa upon the 
borders of Lake Nyanza. 
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Mr. Rhodes, who accompanied Capt. Nelton in a combined hunting and 
exploring expedition, had reached the southern extremity of the lake, and thence 
proceeded along its western shore. 

About a mile from the lake and twelve miles south of Florence Bay, he 
reached, in ascending a ravine, an elevated plateau of sandstone, in which, at 
an elevation of about four hundred feet above the lake, he found in the bed of 
the ravine, some little fragments of carbon. On continuing his investigations 
he discovered three distinct veins of carbon in the ground, one of which was not 
less than seven feet, and the other two from one to three feet in thickness. 


SOUTH AFRICAN EXPLORATION. 


Pinto, the Portugese explorer, telegraphs his arrival at Pretoria with eight 
followers left of the 400 with whom he set out on his expedition across the Afri- 
can Continent, from east to west. He reports he has saved all his papers, con- 
sisting of twenty geographical charts, many topographical maps, three volumes 
of notes, meteorological studies, drawings, and a diary of the complete explora- 
tion of the Upper Zambesi, with its seventy-two cataracts. 


SELECTION OF AN INTERNATIONAL MERIDIAN. 


A writer in a recent number of Za JVature argues in favor of the establish- 
ment of an international meridian, and recommends for this purpose the meridian 
10° east of Paris, which passes through Venice and near Rome (name sc dear to 
history and so well known to geographers). He also proposes the establishment 
upon the island of Levanzo, through which this meridian passes, an international 
astronomical observatory, to be the common property of all civilized nations. 
For this purpose, it is assumed that the Italian Government would cede to the 
scientific world the control of this little island. 

He also suggests that the United States cede, for the same purpose, a part of 
Oonalaska, through which the one hundred and eightieth meridian would pass. 
The two observatories thus established would be under uniform control. 


AN AFRICAN HARBOR OF REFUGE. 


In a recent discourse before the Scientific Association of France, M. de 
Lesseps explained his plan for the establishment upon the Niger, at a point in 
the great cu:ve which that river makes toward the north, a place of refuge for 
slaves, which would also be a center of civilization in that benighted region, 
under the direction of the French section of the African Association. 

This plan will probably form the first subject of discussion of a commission 


GOVERNMENT SURVEYS. ) 


which the Geographical Society of France proposes to form and which, composed 
of persons delegated by that society, by the African Association, and by the Soci- 
ety of Commercial Geography, of Paris, will occupy itself specially with the 
exploration and commercial development of the region comprised between Al 
giers, Tunis, Senegal and Senegambia. 


BREMEN, March to, 1879. 
Str: Herewith I have the honor to inform you that on the 15th of March 
I shall resign my charge as honorary secretary of the Bremen Geographical Soci- 
ety, and, remaining member of the council of the latter, shall transfer my resi- 
dence to Gotha. I beg to direct all letters, journals, etc. for our society, from 
that date, to my successor, A. W. Wolkenhauer, Ph. D., Bremen, Besselstrasse, 


No. 29. Communications for me, I beg to send to 
Dr. M. LINDEMAN, 


Co-editor of Dr. Peterman’s Mittheilungen, Gotha, care of Justus Perthes. 


GOVERNMENT SURVEYS. 


The following is a summary of the Congressional action consolidating the 
several surveys made under direction of the Government, taken at the session 
which terminated March 4, 1879: 

The Director of the Geological Survey, which office is established under the 
Interior Department, shall be appointed by the President, by and with the advice 
and consent of the Senate. This officer shall have the direction of the Geolog- 
ical Survey and the classification of the public lands and examination of the geo- 
logical structure, mineral resources and products of the national domain. The 
Director and members of the Geological Survey shall have no personal or private 
interests in the lands or mineral wealth of the region under survey, and shall 
execute no surveys or examinations for private parties or corporations. The Ge- 
ological and Geographical Survey of the Territories, and the Geographical and 
Geological Survey of the Rocky Mountain Region, under the Department of the 
Interior, and the Geographical Surveys west of the one hundredth meridian, 
under the War Department, are discontinued, \to take effect on the thirtieth day 
of June, eighteen hundred and seventy-nine. All collections of rocks, minerals, 
soils, fossils, and objects of natural history, Archeology and Ethnology, made by 
the Coast and Interior Survey, the Geological Survey, or by any other parties for 
the Government of the United States, when no longer needed for investigations 
in progress, shall be deposited in the National Museum. 

A commission on the codification of existing laws relating to the survey and 
disposition of the public domain is appointed, to consist of the Commissioner of 
the General Land Office, the Director of the United States Geological Survey, and 
three civilians, to be appointed by the President. Neither the Commissioner of the 
General Land Office nor the director of the United States Geological Survey shall 
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receive other compensation for their services upon said commission than their 
salaries, respectively, except their traveling expenses, while engaged on said 
duties; and it shall be the duty of this commission to report to Congress within 
one year from the time of its organization; first, a codification of the present 
laws relating to the survey and disposition of the public domain ; second, a sys- 
tem and standard of classification of public lands; as arable, irrigable, timber, 
pasturage, swamp, coal, mineral lands and such other classes as may be deemed 
proper, having due regard to humidity of climate, supply of water for irrigation, 
and other physical characteristics; third, a system of land parceling surveys 
adapted to the economic uses of the several classes of lands; and, fourth, such 
recommendations as they may deem wise in relation to the best method of dis- 
posing of the public lands of the western portion of the United States to actual 
settlers. 

The publications of the Geological Survey shall consist of the annual report 
of operations, geological and economic maps illustrating the resources and classi- 
fication of the lands, and reports upon general and economic geology and palzon- 
tology. The annual report of operations of the Geological Survey shall accom- 
pany the annual report of the Secretary of the Interior. All special memoirs 
and reports of said survey shall be issued in uniform quarto series, if deemed nec- 
essary by the Director, but otherwise in ordinary octavos. ‘Three thousand copies 
of each shall be published for scientific exchanges and for sale at the price of 
publication ; and all literary and cartographic materials received in exchange 
shall be the property of the United States, and form a part of the library of the 
organization ; and the money resulting from the sale of such publications shall be 
covered into the Treasury of the United States. 


Copy of an act authorizing the Secretary of the Navy to accept for the purpose 
of a voyage of exploration by way of Behring’s Straits, the ship Jeannette, 
tendered by James Gordon Bennett for that purpose. 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That the Secretary of the Navy be, and he is here- 
by authorized to accept and take charge of, for the use of a north polar expedi- 
tion by way of Behring’s Straits, the ship Jeannette, owned by James Gordon 
Bennett, and by him devoted to this purpose; that he may use, in fitting her for 
her voyage of exploration, any material he may have on hand proper for the pur- 
poses of an arctic voyage; and that he is further authorized to enlist the necessary 
crew for said vessel for ‘‘ special service,” their pay to be temporarily met from 
the pay of the navy, and to be paid or refunded by James Gordon Bennett to the 
Navy Department under the order of the Secretary of the Navy and as he may re- 
quire; the vessel to proceed on her voyage of exploration under orders and instruc- 
tions of the Navy Department; that the men so ‘‘specially enlisted” as above shall 
be subject in all respects to the Articles of War and Navy Regulations and discip- 
line; and that all parts of the act approved March eighteenth, eighteen hundred 
and seventy-eight, inconsistent with the above, be, and they are hereby, repealed: 
Provided, That the government of the United States shall not be held liable for 
any expenditure incurred or to be incurred on account of said exploration. 

Approved, February 27, 1879. 
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ANTRO POLOGY: 


THE BIBLE NARRATIVE AND HEATHEN TRADITIONS. 
Traces of the Facts mentioned tn Genesis found in the Traditions of all Nations. 
BY REV. STEPHEN D. PEET, EDITOR AMERICAN ANTIQUARIAN. 


One of the most interesting subjects of modern study is the traditionary lore 
of the various races of earth. 

There is a wonderful charm in these written and unwritten tales. They are 
not only poetical and beautiful but often very suggestive. In fact there is a 
depth of philosophy in them which has made them the subject of study to the 
most intelligent and thoughtful. 

In the three-fold division of mythology, tradition and Folk-Lore, no depart- 
ment of literature is more important. It is, in fact, a department of science as 
well as of literature, and in its bearings on ethnology and the more general sub- 
ject of anthropology, it is worthy of profound attention. 

It is, however, almost a new and unknown department. Comparative 
mythology has, it is true, in times past, assumed considerable importance. Not 
only was this the case in the early days of the Christian era, when the mysteries 
of the cabiri were the subject of study among the learned, but even after the 
reformation, when Joseph Scaliger and other writers revived the occult subject. 

Later, too, than this, the comparison of the. classic mythology with the 
sacred narrative became a subject of study, and the Abbe Bannier, Jacob Bryant, 
the Abbe Pluche and others wrote at length upon the topic. Still later, Sir 
William Jones, in his extensive travels and by his familiarity with so many 
languages, became acquainted with the mythology and the traditionary lore of 
Arabia and the East Indies; and still later, the studies of Champollion and Sir 
J. G. Wilkinson, brought to light the ancient but long buried literature and 
mythology of Egypt and the regions on the Nile; and the translation of the 
Edda, and the publication of that charming book, Mallett’s Northern Antiquities, 
also disclosed many delightful pictures, and wonderful myths among the Ice- 
landic Sagas. 

The Scandinavian mythology was found to be as poetical and as interesting 
as the classic, and, in fact, it was discovered that there was a wonderful simi- 
liarity between the mythologies of the distant East and the distant West, and that 
the same stories which had charmed the ears of the Orientalists in their warm 
sunny homes, were only repeated in the frost-regions of the distant North. If 
the language was different, the drapery of thought having been borrowed from 
the different surroundings, yet there seemed to be the same basis of fact. 
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It was afterward, however, discovered that the American races also possessed 
a wealth of traditionary lore which was as charming and as striking in its 
resemblances, as that of the Orient or of the classics, and it was ascertained that 
the realm of comparative mythology was not confined to the Aryan race, nor 
even to the Eastern Hemisphere. 

Students, as they read the Scandinavian and then the American myths, were 
surprised at their striking similiarity. Such was the resemblance that the reader 
was almost inclined to suppose that the Icelandic stories had been carried west- 
ward and repeated to the tribes of Aborigines by some pre-historic wanderers, or 
that some unknown intercourse between the two hemispheres had existed. Thus 
the volumes of ‘‘ Algic Researches,” by Schoolcraft, were found worthy a place 
beside the Norse Tales or even the writings of Homer. 

Still later there appeared another development of the same great subject. 
The researches of that remarkable man, Brasseur de Brebourg, threw up before 
the notice of the. civilized world, that wonderful waif of literature called Popal 
Voh, and it was found, that far to the southwest, among the half civilized races 
of Central America, there were myths and strange traditions which carried one’s 
mind, not back to the Norse regions, but to the Orient; and again the resem- 
blances between the traditions of the Eastern and Western Hemisphere surprised 
the students. 

The depth and richness of American mythology proved remarkable, and 
there were beauties and wonders in it almost as striking as those of the Scandi- 
navian or the classic. 

It remained, however, for that learned Sanscrit scholar, Max Miiller, to 
show the value of these various collections of myths. In his ‘‘Chips from a 
German Workshop” he has shown that comparative mythology is really as im- 
portant in the study of mankind as is comparative philology. He has given a 
comprehensive sketch of the various religions of the East, with their earliest his- 
tory and development, and has at the same time referred to the many works on 
the Folk-Lore and Nursery tales of other lands. 

He has shown the value of history in bringing to light the earliest religious 
ideas of mankind, and yet has suggested the necessity of a philosophic and 
scientific study of the subject. He says, *‘‘ History with its dusty and mold- 
ering pages, is to us a sacred volume—as sacred as the book of nature. What 
compels men in the midst of these busy times to sacrifice their leisure to a sub- 
ject apparently so unattractive and useless, if not the conviction that in order to 
obey the Delphic commandment—in order to know what man is—we ought to 
know what man has been.” 

Now it is this view of the importance of the earliest history of mankind 
in throwing light upon many of the great problems of science to which we would 
call attention. 

The history of those distant ages and distant men assumes a new charm as 


* Chips from a German Workshop, Vol. II, p. 3, article “‘ Comparative Mythology.” 
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soon as we know that it tells us the story of our own race, of our own family, 
nay ! of ourselves. 

Many things are still unintelligible to us, and the hieroglyphic language of 
antiquity records but half of the mind’s unconscious intentions.” Yet there are 
many things to be learned by comparing these mystic phrases, and it may be that 
we shall yet gain an interpretation of these earliest records which will throw a flood 
of light on the dark problem of man. Even these traditions and beliefs which 
were at the time not half understood, may in the light of later days, become sig- 
nificant of many important lessons. 

There is a deep philosophy even in the unconscious workings of the human 
mind, ahd even fragments of thought are sometimes valuable as giving the 
key to the great arch which is so mysteriously being constructed. It may be 
that traditionary lore will yet prove to be a sort of universal language among the 
human race—a language not of words but of conceptions, and that these con- 
ceptions have become mingled with the earliest thoughts and views and 
practices of the various races, and then expressed themselves in their myths. 

Nor does it matter whence these traditions sprung, whether from a common 
historical origin or from the inspiration of nature—the teachings of that great- 
good mother who teaches all her children alike. It is not essential whether we 
hold to the opinion of a nature basis for them all, or maintain the Historical 
origin; the resemblance of these traditions is really the point for us to consider. 

We have in this essay, however, taken the position that these resemblances 
are evidences that there was a common historical basis or origin to them, and yet 
in taking this position we do not enter into a discussion of the subject with any 
controversial spirit, but with a sincere desire to know what is the truth. 

The difficulty, however, is in the magnitude of the subject; no department 
of study involves a more extensive and more universal range of reading than 
does this. 

To go over the many volumes which have been written on Folk-Lore alone 
is a formidable task, and yet no conclusion can be reached except as this field is 
thoroughly traversed. Max Miiller has mentioned many of these, such as Kel- 
ley’s Folk-Lore, Dasent’s Tales of the North, Dasent’s Deccan Days, Tales from 
the West Highlands, Popular tales from the North, Zulu Nursery Tales, and 
others, and has found in them certain traditions which could be explained on no 
othe resupposition than that of a common historic origin. 

The number of books on this subject is, however, increasing rapidly, and 
scarcely a periodical appears but that mention is made of some new volume. The 
researches of antiquarians, the observations of missionaries, the testimony of in- 
telligent travelers and explorers, are constantly furnishing new material. 

It is said that Jacob Grimm was the first to mention the importance of col- 
lecting all that could be saved of popular stories, customs, sayings, superstitions, 
and beliefs, and his Dutch Mythology is a storehouse of such curiosities ; but 
since his day it would seem as if every land had been searched for these strange 
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waifs of literature. Traditionary lore has been gathered from many of the most 
distant lands, and at the some time the customs of different races have been 
studied to see what traditional or what historical origin there was to them. 

The simplest customs of modern days, suchas dancing around the May-pole, 
the various religious and burial customs, have thus proved to be connected with 
tradition, and many of the symbols which are so frequently associated with re- 
ligious forms have been traced back to very early times. The works on this sub- 
ject are numerous and need to be studied. 

There are also numerous books of travels, travels in Africa, in Siberia, Inde- 
pendent Tartary and among various wild tribes and uncultivated nations, all of 
which it is important to consult. : 

The works on comparative mythology are also numerous. Many of these 
are quite recent, such as ‘‘ Cox’s Aryan Mythology,”’ and ‘‘ Brinton’s Myths and 
Myth Makers of the New World,” and others, and yet the various Geographical and 
Geological Surveys are constantly gathering material for new works. In ancient 
history, also, a vast and increasing field opens before us, wherein we are to 
search for the original facts on which tradition is based. Not only are the ancient 
works of Herodotus, Diodorus Siculus and Plutarch to be consulted, but the 
later investigations of Rawlinson, Layard, George Smith, Gladstone, Grote and 
many others. 

In the line of comparative religions there are also proofs on the subject, and 
the works of James Freeman Clarke, ‘‘Ten Religions” of Hardwick, ‘‘ Christ 
and other Masters,” and many others, need to be studied, as well as the older 
works of Davidson, Prideaux, Smith’s Patriarchal Age and Warburton’s Divine 
Legation. 

Now, to sift all this vast mass of erudition, and to gather material from the 
many different departments of history, ethnology, mythology, and to say that we 
have arrived at definite proofs on this subject would be presumptuous indeed. 
Grote, the historian, bears witness to ‘‘the uselessness of digging for a supposed 
basis of truth,” and Max Miiller himself finds it very difficult to arrive at defi- 
nite conclusions in reference to many of the myths and traditions even of the 
old world. 

In studying the subject, however, we have not undertaken to trace the re- 
semblance of all this vast and varied amount of material. This would bea task 
for a life-time. The largest part must necessarily be left in its own crude and un- 
classified condition, and other generations will need to trace the ethnological and 
the historical lines, or establish the ethnic philosophy which may account for the 
analogies and resemblances which so extensively appear. ‘There has, however, 
been suggested to us a way of studying the subject which has at least been help- 
ful and instructive. 

It is well known that the Bible is the oldest book in the world, and in refer- 
ence to the traditions of the ancient races at least, it is very instructive. 

In reading the numerous volumes of that rare old work on comparative my- 
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thology, ‘‘ Bryant’s Analysis,” it was represented that there were certain particu- 
lar facts which were first recorded in the Bible, and which could be recognized 
in nearly all the mythologies of the East, and it occurred to us that possibly these 
same points or facts might also be traced in the traditions of other and even dis- 
tant lands. We have confined our attention then to the earliest recorded facts 
of the Bible. It remains for us to show that these many resemblances of certain 
traditions among nearly all races to the scripture account can be explained on no 
other supposition than that of a common historic origin. 

The scientific proof may be wanting, yet we maintain that the various cos- 
mogonies contained in so many different traditions, the universal prevalence of a 
certain form of tree and serpent worship, the very common tradition of -a deluge, 
and the various traditions of ancestral history and migrations, are all strong 
proofs that the same facts recorded in the Bible are the basis of the resem- 
blances. We may cail the Bible story an allegory, or believe, as Tyndall pro- 
fesses to, that it is apoem; or we may suppose that the processes of nature were 
the basis of the sacred record itself, yet the similarity of traditions in these 
particular points will need to be accounted for. 

Now, taking into consideration the fact that these were the common inheri- 
tance of the Semitic nations of the East found in history, dug up in buried tab- 
lets, recognized in mythology, celebrated by poetry, repeated in many of the 
sacred books, and confirmed by many of the recent discoveries, it seems proba- 
ble that they also might be transmitted through the lines of emigration, and pre- 
served both by tradition and history in other and distant lands. The very dis- 
covery, then, of myths or traditions which bear a resemblance to these records 
of the East would certainly render the supposition plausible that the Bible itself, 
or the facts there recorded, were really the basis of these resemblances. 

In taking this position we are not undertaking to prove or disprove the au- 
thenticity or the authority of the Bible as a religious book, but only as a matter 
of scientific investigation we consider ourselves at Her ty to give this construc- 
tion to the resemblance. 

The cosmogony of the Bible may have been derived from a nature myth, 
and the serpent and tree may have been the natural objects of veneration and 
fear; the story of the flood may have been that of a local deluge, like others in 
other lands; the dispersion may have been an historical event; the confusion of 
tongues also an event which was inevitable from the growth of society and sepa- 
ration of families; the story of the fall and subsequent woes, and defections, and 
corruptions may all have been mere national and historical events which are re- 
corded in the Bible in the familiar and yet reverential style; but the question 
still remains, how came the same facts to be so extensively recorded and by so 
widely separated peoples. 

If these stories of a deluge, of a tree and serpent worship, and of the crea- 
tion were so similar because each had similar experience, and there were local 
causes in each which would give rise to the resemblances, still we are at a loss to 
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explain why the coincidences should be so numerous and the resemblances so 
- striking. The symbol of the ark and the tree and serpent, and the fish, and 
even the idols which commemorate these early facts are found too often for 
us to believe that there was not among the nations of the East at least a common 
origin for them all, and it yet remains to be shown whether the same symbols are 
not also to be found in other lands. 

So, too, the names of the first ancestors among the ancient nations of the 
East are significant of the name of the first ancestor who is mentioned in the 
Bible. 

It is not always the case that the record of these nations goes back of the 
flood, yet generally the head or founder of each nation bears a name which 
strikingly resembles both in the consonants employed, and perhaps even in the 
pronunciation, either the Adam or Noah of our Scriptures, and we may suppose 
all to have orally signified the same person. Among the Greeks, he is Inachus;* 
in Crete, Minos; among the Etruscans, Minerfu; in India, ‘Tenu; in Egypt, 
Mna; in Germany, Mannus, and over each nation he bears the same relation as 
the head of the first dynasty, the first ancestor, and king, and the lawgiver, and 
in some cases he is called the great navigator and ruler. 


Thus, as we enter upon the subject, we are confirmed by the testimony of | 


history and the evidences of archzology, the symbols and records of the oldest 
nations bearing testimony for us. 
It is then among these historical records that we shall seek for our evidences- 


Other authors have traced these, and Max Miiller has gathered many of them . 


into separate volumes of essays and reviews. It is probable that as to the Aryan 
race, and the various oriental religions, this assertion that the facts of the Bible 
may be recognized in them will not be really disputed. 

Dr. Spiegel, the learned German editor and translator of the Zend Avesta 
has shown most conclusively that there is a coincidence. He maintains that this 
resemblance is found in the following particulars: the creation, the garden of 
Eden, the two trees, the deluge, Noah’s ark, and the four ages of the world. 
The coincidence in the account of the creation consists in this: that the world 
was created in six days in Genesis and in six periods of time in the Avesta. In 
Genesis the creation ends with the creation of man; so it does in the Avesta. 
The Garden of Eden, and the Paradise of the Zoroastrians are alike, and the 
rivers Pishon and Gihon may be identified as the Indus and the Jaxarties, known 
to geographers of this day. The two trees in the garden are recognized in the 
trees known to the Iranians as the ‘‘ Gaokerena,”’ bearing the white Haoma, 
and the ‘‘ Painless tree,’’ out of which the Indians believe the world to have 
been created. 

The deluge is also mentioned, and Dr. Spiegel compares the Thraétaona of 
the Persians, who divided his land among his three sons, to the Noah of the 
Bible. He thinks also that the four ages of the Persians coincides with the four 
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periods of the Bible chronology; that from Adam to Noah being the first, that 
from Noah to Abraham the second, that from Abraham to the death of Jacob 
the third, and that of the exile in Egypt the fourth. 

Max Miiller, in commenting on this view, while often doubting the conclu- 
sions of Dr. Speigel, yet shows the coincidences which may be found between 
these records in the Zend Avesta and the corresponding account in the still older 
book of the Hindoos, the Vedas, 

The account of the temptation and the fall, the tree and the serpent, he 
acknowledges to be found both in the Avesta and the Vedas, but he maintains 
that the dualism of the Avesta, the struggle between Ormuzd and Ahriman, or 
the principles of light and darkness, is to be considered as the distant reflex of 
the grand struggle between Indra, the God of the sky, and Vitra, the demon of 
night and darkness, which form the constant burden of the hymns of the Rig 
Veda. He says, ‘‘ neither in the Veda or in the Avesta does the serpent assume 
that ‘‘subtile and insinuating form which it does in Genesis. * * * But the 
serpent that beguiled Eve seems hardly to invite comparison with the much 
grander conception of the terrible power of Vrita and Ahriman in the Veda and 
Avesta. He says, also, ‘‘ We likewise consider the comparison of the cherubim 
who keep the way of the tree of life, and the guardians of the Soma in the Veda 
and Avesta, as worthy of attention, and we’should like to see the etymological 
derivation of the word cherubim, from the Greek word, gryphes, Greifen, and of 
seraphim, from the Sanscrit, sarpa, serpents, either confirmed or refuted.” So, 
too, of the deluge he says: ‘‘ It is not mentioned in the sacred writings of the 
Zoroastrians nor in the Rig Veda, but it is mentioned in the later Brahmans and 
the arguments of Burnouf, who considered the tradition of the deluge as borrowed 
from Semitic neighbors seems to us to be strengthened rather than weakened.” 

Fifty years ago the sacred books of three of the most important religions of 
the world were not known. It is said that Brahmanism claims for its adherents 
thirty-one per cent~of the population of the globe 

The sacred books of the Brahmans, the Buddhists and the Magians or disci- 
ples of Zoroaster have only become known since the knowledge of the Sanscrit 
has furnished a key to their translation. The discovery of these coincidences 
between the ancient writings of the Eastern nations and the Bible is most remark- 
able. ‘‘ There is a high degree of interest attaching to their antiquity, for we 
seem to have not only the beginning of history but also the beginnings of intellec- 
tual life and of religious thought.”’ 

But leaving these sacred books of the East and their coincidences, we pass 
to the accounts of the same facts among the Western nations. Here we are met 
at the outset with the familiar myths of the Greeks, of the garden of the Hespe- 
rides with its fabled tree which bore the golden fruit, and of the dog Cerberus 
who guarded the tree, and it does not seem difficult to imagine that this was only 
another version of the same old story. The deluge of Ogyges and of Deucalion 
also remind us of the same story of the flood. Gladstone says, ‘‘ Many elements 
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of the Hebrew tradition recorded in the Holy Scriptures, or otherwise preserved 
among the Jews down to later times, appear in the Olympian court of Homer. 
‘The traditions traceable in Homer which appear to be drawn from the same 
source as those of Holy Scriptures are chiefly these: (1) a deliverer, conceived 
under the double form, first of the seed of woman, and secondly of the logos, the 
word or wisdom of God. (z2.) The woman whose seed the Redeemer was to be. 
(3 ) The rainbows considered as a sign of communication between God and 
man.’ 

He also says, ‘‘ Certain special features are traceable most of all in the 
Athene and Apollo of the Homeric poems, but also in Zeus, and in Leto, and in 
Iris, as well as one or two other Olympian personages, and these features impart 
to the pictures of them an extraordinary elevation and force, such as to distin- 
guish them strongly from the delineations of other gods. 

The features in themselves are in the most marked correspondence with the 
Hebraic traditions as conveyed in the books of Holy Scripture.” 

It is very remarkable that in the Greek mythology these later Messianic ideas 
should have found a place in connection with these early traditions, yet there 
does not seem to be any doubt that the story of the garden, and of the woman, 
and of the seed of the woman, can be traced in the poetry of Homer. But it is 
probable that the advance of Jewish: thought may have had its effect on these 
productions of the Greek mind which were so much later in time, and yet so near 
in geographical location, and, therefore, we do not dwell upon these coincidences 
referred to by Gladstone. 

There is, however, a great contrast between the Greek mythology and the 
Scandinavian in this particular. The latest remnant of primitive heathenism is 
here found surviving the Greek and the Roman by nearly a thousand years, and 
yet for symplicity of the narrative and for striking resemblances to the earliest 
traditions nothing is equal to it. The story of the creation, and of the garden, 
and the flood as it is found in the Scandinavian myths furnish the most striking 
coincidences to the sacred narrative. It seems, indeed, like passing over a whole 
day of history thus to turn from the earliest book of the Vedas to the late date of 
the Eddas, and from the distant and warm region of the East to the frozen re- 
gions of Iceland and the North, yet the story seems to have retained its peculiar- 
ities in all its long wanderings. 

Iceland was peopled and civilized by the Norsemen in the nici century. 
The early emigrants were, however, Pagans, and” Max Miiller says that their 
religious system ‘‘ may be called one of the various dialects of the primitive relig- 
ions and mythological language of the Aryan race.” (Chips from a German 
Workshop, Vol. II, p. 191.) He says, too, ‘‘ There are passages in the Edda 
which seemed like verses from the Vedas.” There are, also, several mythologi- 
cal expressions common to the Edda and to Homer. 

Mr. Kelly has also drawn the parallelism between the Indian and the Iranian 
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World tree, and the Ash tree, Ygedrasil of the Scandinavians, the same as Dr. 
Spiegel between Painless tree of the Persians and the Soma of the Hindoos. 


We shall quote fully and literally from the translation of the Edda as found 
in Malletts Northern Antiquities. 

‘“‘Many ages before the earth was made, was Niflheim formed, in the 
middle of which lies the spring called Hvergelmir, from which flow twelve rivers 
— Gjoli the nearest to the gate of the abode of death.” 

‘¢ But first of all there was in the southern region.the world called Muspell. 
It is a world too luminous and glowing to be entered by those who are not indig- 
enous there. He who sitteth on its borders to guard it is named Surtur. In 
his hand he beareth a flaming falchion, and at the end of the world shall issue 
forth to combat, and shall vanquish all the gods and consume the universe with 
fre. * * * Thus whilst freezing cold and gathering gloom proceeded from 
Niflheim, that part looking towards Muspellheim was filled with glowing radi- 
ancy, the intervening space remaining calm and light as wind-still air. And 
when the heated blast met the gelid vapour it melted into drops, and by the 
might of him who sent the heat, these drops quickened into life and assumed a 
human semblance. The being thus formed was named Ymir, but the Frost 
Giants call him Orgelmir. From him descend the Frost Giants.” * * * 

‘¢Thus it is said that when Ymir slept he fell into a sweat and from the pit 
of his arm was formed a man and woman, and one of his feet engendered with 
the other a son from whom descend the Frost Giants. The sons of Bor slew the 
giant Ymir, and when he fell there rose so much blood from his wounds that the 
whole race of Frost Giants was drowned in it except a single giant who saved 
himself with his household. He escaped by going on board his bark, and with 
him went his wife, and from them are descended the Frost Giants.” * * * 

‘‘Odin may justly be called the All Father for he is really the Father of All, 

of gods and of men, and to his power all things owe their existence.” * * * 
_ In the beginning he appointed rulers, and bade them judge with him the fate of 
men, and regulate the government of the celestial city. They met for this pur- 
pose in a place called Idovdéll, which is in the center of the divine abode. 
Their first work was to erecta court or hall, where there are twelve seats for them- 
sevles besides the throne which is occupied by All-Father. This hall is the 
largest and most magnificent in the universe, being resplendent on all sides, both 
within and without with the finest gold. Its name is Gladsheim. * * That 
age was named the Golden Age. This was the age that lasted until the arrival 
of the women out of J6étunheim who corrupted them. 

‘‘Of Ymir’s flesh was formed the earth; of his sweat (blood) seas; of his 
bones, the mountains; of his hair, the trees ; of his skull, the heavens ; but with 
his eyebrows the blithe gods built Midgard for the sons of men, whilst from his 
brains the lowering clouds were fashioned. * * * One day as the sons of 
Bor were walking along the sea beach they found two stems of wood out of 
which they shaped a man anda woman. The first (Odin) infused into them life 
and spirit; the second (Vili) endowed them with reason and the power of mo- 
tion ; the third (Ve) gave them speech, and features, and hearing, and vision. 

"<The man they called Ask, and the woman Embla From these two descend 
the whole human race, whose assigned dwelling was Midgard. * * * 

‘¢ The ash is the greatest and best of all trees. The branches spread over 
the whole world and canreach above heaven. It hasthree roots. One of them 
extends to the A‘sir, another to the Frost Giants, and the third stands over 
Niflheim and under this root, which is constantly gnawed by Nidhogg is 
Hvergelmir.” 


16 KANSAS CITY REVIEW OF SCIENCE. 


“‘This third root of the ash is in Heaven, and under it is the Holy Urdar- 
fount. ’Tis here that the- gods sit in judgment.” *. + ¢*Dheremismas 
eagle perched upon its branches who knows many things, and the squirrel named 
Rotatosk runs up and down the Ash, and seeks to cause strife between the eagle 
and Nidhogg. ‘There are so many snakes with Nidhogg in Hvergelmir that no 
tongue can recount them.” 


INDIAN FIGURES IN WESTERN KANSAS. 
BY PROF. S. W. WILLISTON, PEABODY MUSEUM, NEW HAVEN, CONN. 


For many years the region of the headwaters of the Smoky Hill, Saline and 
Solomon rivers was a favorite hunting-ground for various tribes of Indians, wno 
have left Beauent indications of their picture-making propensities in the carvings 
scattered over the chalk cliffs. Most of them appear to be 
descriptive, but some were evidently allegorical and others 
humorous, or even obscene. The most conspicuous of any 
that I observed, in company with Prof. Mudge, was on the top 
of a high mound or hill on the south fork of the Solomon river, 
about due north of Coyote station. It was shaped as in the 
accompanying cut, and measured over sixty feet in length by 
nearly thirty in width, and composed of small cobble stones laid 
smoothly and evenly. Scattered about over several acres were a 
score or more of small mounds, built up of stones and not cov- 


ering any graves. 

The object in building these (and the labor had been considerable,) is very 
problematic; it may have been for amusement, but more probably some supersti- 
tious rite, the figure intended to represent some chief, for the sex was strongly 
indicated. 


ASTRONOMY. 


ONE ELEVEN-YEAR PERIOD OF SUN-SPOT OBSERVATIONS. 
BY WM. DAWSON, SPICELAND, IND. 


When viewed through a telescope magnifying about fifty times, the sun is a 
beautiful object. There must, however, be some means of protecting the eye from 
the intense light and heat. The best way I know of to do this, without much 
cost, is to place a kind of cap, having a hole in it about an inch in diameter, over 
the object-glass. Then put a piece of deeply tinted glass over the eye-piece, 
when you may look at the sun as comfortably as at the moon. With a six-foot 
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telescope furnished in this way, I began to make observations on the sun in 
March, 1867. For several days no spots were seen on the solar disk, but on the 
7th of April I saw twenty small spots in three different clusters, or groups. In 
this observation I used a magnifying power of 200 diameters. And here I would 
say that a high power requires a larger aperture, or opening, in the cap. I have 
used a cap with several slides, having apertures for different powers. ‘The slides 
are round and slightly fastened by one edge to the cap, so they can all be moved 
and thus get the right size. © 

With a power much above fifty the sun appears larger than the field of view 
in the telescope, and hence cannot be all seen at once. I looked at the sun every 
few days, generally with a power of roo, but saw no more spots till May 24th, 
when four small spots were seen in one group near the eastern edge of the sun. 
On the 26th several more spots were visible, two of them being larger and more 
prominent than the rest. They were also farther from the edge of the sun. By 
watching them day after day, I observed that they appeared to pass across the 
sun’s disk from east to west—being a visible proof of what I had read, that the 
sun turns onits axis. One of these spots vanished near the sun’s center about the 
ist of June; but the other remained very prominent, and seemed very near the 
west edge of the sun on June 4th. Seeing that a spot traverses the solar disk 
(one side, or half of the sun) in twelve or thirteen days, we learn that he com- 
pletes an entire revolution in about twenty-five days—the exact time being twenty- 
five days and ten hours. 

My observations were quite frequent—sometimes every day—through the 
summer of 1867, and but very few spots were seen, often none at all. In the 
middle of September a group of fifteen spots appeared near the sun’s center, but 
some of them soon vanished. One, the largest I had yet seen, was at the west 
edge of the sun on the zoth. Itappeared long and narrow—as large spots always 
do at the sun’s edge 

Observations were not continued through the winter. On March 8th, 1868, 
five spots were visible, and on the 15th twenty-five had formed in two groups. 
Same number on the r8th, five of which were large and prominent, while several 
were so little as to be just perceptible. But a solar spot must be 400 or 500 miles 
across to be seen even as a speck. In four days they all had vanished—disap- 
peared before reaching the sun’s edge. On the 31st there were two distinct 
groups, one of them north of the sun’s equator, the other south, both containing 
twenty-seven spots. Near a dozen of these were quite prominent, some of them 
encircled with a penumbra, which looks like a border surrounding the umbra 
(black spot). One of these spots was quite large, being of a sharp triangular 
shape at first, then oval,. oblong, etc. 

Throughout the months of April, May and June, 1868, from twenty-seven to 
thirty-four spots were visible nearly every day. For several days in the fore part 
of July the sun was clearof spots. Eight appeared on the 22d, and 30—all in one 
group—on the 25th. But few were visible in August or September. On the 
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22d of October there were ten spots in one group near the east edge, and a single 
one near the center of the southern hemisphere. 


As yet I had seen but thirty-four spots at one time, and that more than five 


months ago; but now imagine my surprise and interest when, on the 29th of Oc- 
tober, I counted too spots, with the 100 magnifying power—the one I generally 
used. Putting on a power of 200, with aperture increased to three inches, I 
counted 130 spots, arranged in ten groups, three of which were in the southern 
hemisphere and seven in the northern. I had never heard of more than 200 sun 
spots being seen at once; so I began to feel much interested to see if future ob- 
servations would disclose to me a greater number. Seeing but ove spot on No- 
vember 8th, gave no encouragement in this direction. 

By this time we realize a conspicuous change in the formation and disappear- 
ance of sun spots. Small ones sometimes form in a few hours, and vanish as 
soon. One day a group of little spots is seen; next day it is gone, and a group 
has appeared in quite another part of the solar disk. The spots in the same group 
change their positions, and large spots change in shape. And none of these 
changes are due to the sun’s rotation on his axis. They would seem to indicate 
wonderful commotion and great storms on the solar surface. 

On the 15th of November, sixty-eight spots in seven groups were visible. A 
number of observations were made through the winter, none showing more than 
fifty-four spots, which appeared in three groups January 28th, 1869. 

April 7th, no spots visible. On the 11th a group had appeared with about 
sixty spots, two of which were quite large, but many of them too small and close 
to be counted with certainty, even with a magnifying power of 200. This power 
showed 191 spots May roth. On the 22d but twenty were seen. 

June rst. Here is mynumber!—zr15 sun-spots visible to-day with a power of 
200. 3d—225'spots in eight groups, one group having 120 spots. 14th—Only 
twenty-one spots to be seen. But onthe 24th the 100 power showed 192 spots in 
thirteen groups. A power of 200 would probably have shown near 300 spots. I 
reckon this to be the climax for 1869, at least no subsequent observation showed 
nearly somany spots. Observations being less frequent during the winter months, 
it is possible that such a display might have passed unobserved. 

After February 4th, 1870, observations were very frequent to the last of Au- 
gust—sometimes every day. ‘The increase in the number and size of the spots 
was so great month after month that I always felt a wish to see and record the 
greatest display. Although the average increase in number was so much, yet the 
occasional disappearance or fulling back in numbers was still prominent. Some 
examples (with power roo) are: February 1oth, 1870, 107 spots; 13th, 100; 
23d, 18; March 2d, 120; 18th, 154. No fewer than 100 were observed this 
month. On April 4th I counted 242 spots in nine groups, and on the 17th thirty- 
two spots were all I could see. On the 24th, 126 were counted. May 15th, 275; 
June 1st, 76; 13th, 86; 18th, 226; roth, 349; 21st, 382; 27th, 472, one group 
having 275 spots. 
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These numbers were seen with power 100. I sometimes put on a power of 
200 and could see about half as many more spots, and when the air was very 
good, nearly twice as many. But the display on August 27, 1870, exceeded 
any other that I have ever seen. The hundred power showed 640 spots; and 
with the 200 eye-piece I counted the astonishing number of 950 sun spots! and 
the air was not very good either; if it had been, I am fully convinced that one 
thousand spots might have been distinctly counted. There were fourteen groups, 
one of which had 340 spots; another, 300. But what a change soon followed! 
On September 11th, ¢hzrty-one spots were all I could see with power 100; On the 
21st, I counted 460 spots in six groups; on October 23d, near 300 were counted 
in eleven groups. I perceived that the number was growing less, and _ partly 
through fear that so much intense looking at the sun might injure my eyes, I dis- 
continued a regular count of the spots; but I still made frequent observations 
on the number and comparative size of the groups. : 
For many months the groups continued as numerous as they had been; but 
they were much smaller, and the number of spots not so great. But the spots 
occasionally appeared by the hundred for two or three years. For instance, 
August 17, 1871, there were nine groups; five were small, one large, and three 
very large—the number of spots being nearly 400. Again, May 5, 1872, fifteen 
groups, eleven small and four large, with about 200 spots. March 11, 1873, 
there were eleven small groups and one large group. May 20, 1873, my record 
‘reads: ‘One diffe spot on western side of the sun—the least show of sun-spots I 
have seen for several years.” On May 6, 1874, were one small group and three 
large ones. In two days they were ‘‘three small and one large.’”’ April 4, 1875, 
““two or three little groups.” July 22, 1876, ‘‘but few sun-spots lately.” A 
few in 1877, though often none at all. About fifty observations were made in 
1878, none showing any spots except those on February 6th, March 15th, May 
21st to 28th, June 23d, November 3d and 22d, and the passage of a large spot, 
nearly 5,000 miles in diameter, across the the sun, from September rst to 13th. 
By this time we are forcibly struck with a very prominent and singular fact 
connected with sun-spots, namely, their periodical recurrence, which occurs about 
every eleven years. If my idea is correct that the maximum of the period just 
passed occurred about the last of August, 1870, it would seem that the time from 
minimum to maximum is much shorter than that from maximum to minimum; 
for, at many times in 1867 no spots were visible, by which I infer that to have 
been about the time of minimum, or least show of spots, and the beginning of 
another period, which probably has just closed, or is about ending. (Late obser- 
vations show no increase of spots, but I am watching for them.) 
This paper would be incomplete without a more definite account of the 
largest spots, many of which were visible to the naked eye (protected by a shade 
glass). The first one thus seen in this period, was on April 18, 1870. It was of 
an oblong shape, and, by careful measurement with a glass microneter of 200 
lines to the inch, was 14,000 miles wide and 21,000 miles long, the penumbra 
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being nearly round, and 35,000 miles in diameter—near 1-24 of the diameter of 
the solar disk. The next spot seen without telescope was on May 15, 1870. On 
the 18th, two were visible, one of which the telescope showed to be composed of 
two separate spots. They were much smaller than the one seen a month ago. 
On June 6th, two spots were visible to the naked eye; another on the 27th, 
others on July 17th and 31st; one on August 18th; September 21st three spots ; 
were visible without the aid of a telescope; one of these was nearly 30,000 miles 
long.and 12,000 wide. This spot had a very singular shape, which I have pre- 
served in a small drawing. ‘Two other spots were seen by the naked eye this 
year (1870), namely, October 23d and December 4th. In 1871, about twenty 
sun-spots were visible to the naked eye—sometimes three at once, on different 
parts of the solar disk. In 1872, but few were so observed—none after 1874. 
From a number of observations, I conclude that, to be -seen with the naked 
eye, a sun-spot must be about 8,000 miles across. The large spots not only 
change in form and size, but sometimes divide into smaller ones. 

A number of drawings were made from 1867 to 1871, showing the outline 
appearance of the groups and spots over the face of the sun. Occasionally a 
large spot is seen without any other one near it, but to see a little spot alone, is 
quite uncommon, there being nearly always three or more in a group. 

The spots are nearly always found in the equatorial regions of the sun, being 
seldom or never seen more than half-way from the equator toward either pole. 

I have not, in my observations, discovered anything bearing on the cause 
of sun-spots. Indeed, this is a subject not yet known to astronomers. The 
object of this paper being simply to give results of my own observations, the 
various theories which have been proposed, are left for another occasion, and 
perhaps a more competent writer. 


ON SOME RECENTLY DETERMINED METEOR SHOWERS. 
W. F. DENNING, F. R. A. S. 


The following meteor showers comprise a few of the most important systems 
ovserved or deduced from the catalogues of foreign astronomers, by the writer, 
during the last three years. The number of meteors conforming to each center 
is given, and in some cases I have pointed out more than one epoch of intensity 
of the same radiant, (though not necessarily of the same shower). .The aggre- 
gate number of meteors that I noted during habitual watches was 4513, (in 429 
hours,) and 3213 of these were projected (as observed) on a globe of 18-in. diam- 
eter, the radiants derived, and the R. A.’s and Dec.’s of the paths read off and 
catalogued. In cloudy weather, and during periods of moonlight, I projected 
many of the meteor paths registered in the extensive lists of Heis, Weiss, Zezioh, 
Konkoly, and the Catalogue of the Italian Meteoric Association (1872). The 
number of paths thus examined and aligned was about 11,400. The star charts 
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used in this investigation were those of the British Association Luminous Meteor 
Committee, and many of the resulting radiants were found to coincide with those 
I had myself observed. For the most part they appear to be remarkable more 
for their long continuance than for transient intensity, and apparently comprise 
a different order to such condensed streams as the Perseids, Leonids and Andro- 
medes. Several of the best showers, either new or but slenderly supported by 
other observers, are here pointed out as requiring re-observation during the last 
half of the year. I have not included already well investigated streams which 
have been more or less abundantly confirmed. ‘To quote four examples: 
| Pos’n deriy’d | No. 


in 1876-8. met’s, : 
Orionids . .| 91° -+17°| 147 |Oct. 15-31. 
TauridsI . .| 61° -++- 20°! 182 |Oct. 12—Nov. 23. 
Gemellids . |110°-++ 24°} 82 jOct. 12—Nov. 20. 
O° 


Geminids . . |107°-+-34°| 99 |Nov. 21—Dec. 21. 


The chief work of meteor observers in the future will be to determine the 
duration of these and other showers. Opinion is at present divided on the sub-_ 
ject, for while theory teaches us that they cannot last but for a few nights, obser- 
vation proves that’ they often continue for a month, and sometimes for two 
months. 

The important question is, Are there any showers of such long duration, 
and, do they belong to one and the same stream? 

t. R. A. 32°-+53°, (88 meteors,) July 2o—Aug. 2. Maximum, July 30— 
Aug. 1. A very rich shower of short and swift streak-leaving meteors well seen 
in 1878. Helis gives a position at R. A. 37°-+48°, (37 meteors,) July 19—Aug. 
2, which is probably identical. The meteors of this stream precede the Perseids 
of Aug. 10 (R. A. 44°-+56°), and is evidently a distinct system, though it has 
no doubt been mistaken for the major shower, and has given it a much longer 
duration than is really the case. There area few of the true Perseids visible be- 
fore Aug. 5 or 6. The new shower near x Persei may be termed Perseids II., 
and it is worthy of note that in Oct. there is another radiant at this point. 

2. R. A. 341°—13°, (54 meteors,) July 21-31. A well defined shower of 
rather slow, long meteors, without streaks seen in 1878. It had been previously 
traced by Tupman in 1869, July 27—Aug. 1, with a radiant at R. A. 340°—14°, 
(61 meteors). This system forms a prominent shower at the end of July, (maxi- 
mum 27-30, and in conjunction with the Perseids II. makes this epoch a special 
one for many shooting-stars. 

3. R.A. 70°-+65°, (98 meteors,) July 25—Aug. 12. This shower was in- 
dependently found by Heis and myself. It is close to the small star, c (Bode) 
Camelopardalis. Heis gives the center at R. A. 73°-+63°, and traced 152 of its 
meteors between Aug. 7-12. 

4. R. A. 96°-+71°, (106 meteors,) Aug. 6-13. This shower and the pre- 


ceding one were detected by the projection of more than 700 paths (directed 
from radiants eastward of the Perseids) in foreign catalogues, and was the chief 
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center indicated. It forms an active display, but had been overlooked by Heis 
and others, who had, however, recorded many of its meteors. The forerunners 
of this shower are visible at the latter end of July, and there is a radiant at the 
same place Oct. 28—Nov. 7. 

5. R. A. 61°-+37°, Aug. 6-12, (59 meteors); Bene 7-15, (34 meteors) ; 
Oct. 20—Nov. 14, (43 meteors.) A series of active, well defined showers from 
a point below Epsilon Persei. The positions are severally confirmed by Heis, 
Aug. 12-19, at R. A. 64°-+39°, (16 meteors) ; Zexioli and Tupman, Sept. 7-15, 
R. A. 63°-++36°, and A. S. Herschel, Nov. 6, 1869, R. A. 62°+37°, (a fire- 
ball). It gives a fine shower of bright streak-leaving meteors at the middle of 
September, There is another shower at R. A. 62°-++-48°, apparently sustained 
for an equally long period, and showing a well defined radiant quite separate from 
the foregoing. No less than 193 meteors conform to the latter shower, and its 
chief activity is from Aug. 6-12, and Oct. 20—Nov. 13. 

6. R. A. 306°-+54°, (31 meteors,) Sept. 1. Meteors have often been ob- 
served to be numerous and brilliant on this date. A careful reduction of the 
observations has led to the determination of a strong radiant N. of Alpha Cygni. 
15 of the 31 meteors conformable to it were of considerable brightness. 

7. R. A. 102°-+48°, (61 meteors,) Oct. 15—Nov. 13. Well observed 
1877. The exact center is uncertain. There may be two showers here at R. A. 
105°-+51°, and R. A. 98°-++-45°, and more observations are required to settle the 
point. It is arich radiant, giving very swift, short meteors in the mornings of 
October, and it again becomes a center of divergence on Jan. 1-15, Apr. 1~12. 
For the latter epoch, I find a good radiant cf brilliant meteors at R. A. 
106°-+-46°. 

8. R. A. 142°-+28°, (50 meteors, ) Oct. 15—Dec. 12. On the mornings of 
Oct. 16-19, 1877, a few meteors (including one stationary) leaving bright streaks 
were observed from a point near Epsilon Leonis at R. A. 140°-+28°, and the 
same point was amply confirmed on the two ensuing months by the directions of 
the meteor paths, in foreign catalogues. The maximum probably occurs early in 
November, and its meteors must be dis-associated from the Leonids. Schmidt is 
the only observer who had detected it before, for he gives a center at R. A. 140° 
+23°, Oct, 19-27, which is, however, 5° S. of the true radiant point. This 
stream is evidently of very long duration, and must not be confused with other 
systems close to it, at R. A. 132°-++20°, (69 meteors,) and R. A. 120°-+15° 
(33 meteors, ) which also appear to supply many shooting-stars during the last two 
months of the year 

9. R. A. 43°-+22°, (69 meteors,) Oct 2o—Nov. 13. Maximum Oct. 31— 
Noy. 4. This shower vies with the Taurids I. in intensity and in the splendor of 
its meteors- It was traced by me in 1877, and described asa rich shower of 
bright, slow moving meteors, distinct from the Taurids, though very liable to be 
confused with them, for they come near together in date and place. Many large 
meteors have been seen during the first few days of November, and a projection 
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of their apparent paths show them to have been chiefly directed from this radiant 
point. Greg’s shower at R. A. 43°-++26°, Oct. 18—Nov. 14, is no doubt iden- 
tical with this, but its importance has only lately been recognized. This may be 
the same as an October shower at R. A. 46°-+27°, (25 meteors); and there is a 
display of long pathed meteors from the latter point, on the mornings of the early 
part of August. 

to. R. A. 81°-+23°, (53 meteors,) Nov. 22—Dec. 21. Maximum, Dec. 
6. Taurids II. observed in 1876. The meteors are bright and slow moving. 
They were redbserved by Sawyer, in 1877 and 1878. In September and Octo- 
ber, this same radiant at Beta-Zeta Tauri is clearly indicated as a shower center 
of some importance, R. A, 80°-++-22°, (47 meteors,) and both Zezioli and Tup- 
man traced it; the former at R. A. 84°-++-21°, Oct. 12-31; and the latter at R. 
A. 78°-+-23°, Sept. 8-10. 

Bristol, England; Feb. 14, 1879. — Science Observer. 


CHOLOGY: 


ON THE ORIGIN AND FORMATION OF COAL. 
BY PROF. E. L. BERTHOUD, COLORADO SCHOOL OF MINES. 


The term, ‘‘ coal,” was first used in a restricted sense, meaning glowing 
embers of wood, then charcoal itself. To-day we mean by ‘‘coal” any mineral 
fuel that will ignite and burn with flame and incandescent heat, whose component 
parts are carbon, hydrogen, oxygen and nitrogen mixed with small amounts of 
earthly or mineral impurities; but in all the amount of carbon generally exceeds 
all other constituents of the mineral coal. 

At first, in geological works forty or fifty years since, the ‘‘true coals” as 
they were called then, were supposed to be found only in the carboniferors for- 
mation—all coals found either below or above these ‘‘ coal measures” were looked 
upon as either adventitious and accidental deposits, or, when found in formations 
above the ‘‘ carboniferous,” considered as ‘‘lignites.” These arbitrary divisions 
have been found untenable, and to-day we know that true coal not only exists 
in formations older than the Carboniferous strata but also in the Jurassic, Per- 
mian, Cretaceous, and lastly in the Tertiary formations of such extent and magni- 
tude as to exceed vastly in amount all the coal known to exist in all the strata 
beneath it. 

Not proposing, in this lecture, to go into a chemical criticism on the subject 
of all the varieties of coal, I will simply state, that with many others I do not 
believe in the classification or appellation of our Colorado coal as a ‘‘ lignite coal.” 
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I think this is a misnomer which tends generally to cause many scientists east to 
condemn our coal for certain purposes, or even as a good fuel for heating purposes, 
from the misleading nature of this conventional name. Being found only in the 
Cretaceous and Tertiary formations lying at the foot of the Rocky Mountains, 
the first explorers of our Western Territories educated to compare our products, 
our minerals and our geological formations with European examples, and finding 
that in the Cretaceous and Tertiary formations of Europe, all mineral fuel found 
there, exhibited but a very slight change from the condition of woody fibre, and 
affording but an inferior fuel at the best, which is called there ‘‘ lignite,” or 
‘‘ brown coal,” they jumped. at the conclusion that all our recent coals are noth- 
ing but ‘‘lignites,’’ and therefore they cannot yield a good fuel fit for all the pur- 
poses to which coal can be applied. 

I am happy, however, to s ate to my hearers that this assumption is for the 
most part gratuitous, and not founded upon strict fact or experience. Our coal 
formations at the east base of the Rocky Mountains are found immediately fol- 
lowing the end of the Cretaceous formations, having been uplifted and subjected 
to intense pressure vertically and horizontally and to heat also; the criginal form 
of the simple deposits of vegetable matter, whether as peat or as annual plants or 
forest trees, or a mixture of all these together, have undergone full as great a 
change in quality as the coals of the so-called true coal measures or even the An- 
thracite of Pennsylvania, in other words we can call it a ‘‘ Metamorphic coal.” 

For convenience, a division of mineral coals has been proposed, into three 
classes: ‘‘ Hydrogenated” or ‘‘ Coking Coals;” ‘‘Oxygenated” or ‘‘ Non- 
Coking Coals” and ‘‘ Hydrated Coals.” Hydrogenated coals are such as form 
‘‘coke” when properly heated in ovens, and derive this property from the pres- 
ence of a large percentage of hydrogen; yet, if eight or ten per cent. of oxygen 
is present besides, it loses this quality. Pennsylvania and Ohio bituminous coals. 
with Illinois coals form, in all cases good coke. Anthracite and our Rocky 
Mountain coal are not coking, while the Permian and Jurassic coal of Virginia is 
not only coking coal, but from the presence of intruded dikes of trap rock some 
of the beds are changed into natural coke. 

Oxygenated coals, to which our Rocky Mountain coals belong, although 
affording an excellent fuel, yet, cannot be transformed into coke or pure carbon, 
for abounding in volatile ingredients the coal burns freely, but does not melt 
together and cake up as the hydrogenated coals uniformly do. 

The term, ‘‘ hydrated coals” is given to some varieties of mineral fuel that 
contain a large percentage of water. Even the anthracite of New England has 
been found to contain up to fifteen per cent. of water. Our Rocky Mountain 
coals, especially those that have not been exposed fully to heat and pressure, and 
found away from the mountains, contain a much larger amount of hygroscopic. 
water than those we find uplifted and altered by internal heat. 

That our coals in Colorado with the exception of Trinidad, and Gunnison 
River and White River coal, are all oxygenated coals is one reason why so little 
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success has attended all trials of such fuel for the manufacture of illuminating gas. 
To make illuminating gas requires hydrogen and free carbon in large proportions, 
hence an oxygenated coal cannot give good illuminating gas. 

In addition to the above classes of coal we have Albert coal or Albertite, 
Torbane coal or mineral, Ritchie mineral and the White River Coal of Colorado. 
These several minerals of great value.for gas purposes are more properly, like 
bitumen, asphaltum or solidified petroleum, to be ranked as coals. They are true 
hydro-carbons, forming a link in the sequence of Carboniferous minerals of which 
rock oil, petroleum and naphtha form different qualities, the other end of the 
carbon scale being Diamond, Graphite or Plumbago and Carboniferous Shale. 

The formation of coal and the manner in which this mineral fuel under 
whatever shape we find it, has been deposited among stratified rocks is yet an 
unsolved problem. Though the coal measures of the world have for over a 
century, been studied and examined, and many well e.tablished points have 
been developed, it is as yet an unsolved problem of peculiar difficulty. 

Some eminent geologists have established theories and argued on hypothesis 
founded on known present conditions of temperature, atmosphere and elemental 
action, thinking that all past processes and agents must, in the primeval age of 
the earth have been as now of like amount and effect. Others, however, with 
whom your lecturer agrees, consider that the past state and condition of the 
earth were very different from those of our present age, and found their reasons 
on scientific and geological facts no less evident than those holding their opinions 
from the deduction of the former theories. Altogether, the disagreement be- 
tween the two classes is much in excess of their agreement on many undisputed 
points. We will now give an outline of a few of the more prominent theories of 
the formation of coal beds: 

First—The Drift or Raft theory. 

This supposes that in those geological ages such as the Devonian, Carbon- 
iferous, Permian and Tertiary ages; the majority of the vegetation of the 
earth grew in wet swamps or low shores of lakes and rivers, or in the low lands 
of those periods; that this vegetation, torn loose and transported or drifted by 
waves and currents into shallows of the sea, or in lakes, was deposited on the 
bottom, thus forming, by continued additions, our present coal beds. Al this 
presuming that vegetable matter thus sunk would not decay, and that the mud. 
which invariably accompanies such drifting material would not mix with the 
submerged woody matter. 

The advocates of this theory pointed triumphantly to the present immense 
accumulation of wood formed at this day in the delta of the Mississippi, and 
the Red River raft accumiulation still increasing. If this theory were true, 
and the age of the delta of the Mississippi is as some claim, over 30,000 years ; 
the first deposits of the delia would be ‘‘lignites.” So far none have been found 
at the surface or by boring down hundreds of feet. This theory is now obsolete. 


. 
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SEconD—Peat-bog theory: 

That originally coal was composed not only of land-plants, but that large 
peat-bogs or marshes, slowly accumulating for centuries, were finally covered 
over and filled up by changes in level of the earth caused by earthquakes, or 
movements of elevation and depression; that thus covered by the sea, a succes- 
sion of rocky or sandy or muddy deposits covered these ancient marshes and 
formed our coal basins; that several such alterations of level took place, each 
accompanied by a new coal depo:it, to be in its turn covered again by the grad- 
ual erosion and dispersion of land formations caused by the action of the sea. 
Admitting the possibility that the growth of vegetation took place, as claimed in 
this theory, the alternate elevation and depression of the sea is too unnatural to 
be received as a geological fact. 

Turrp—The Marine theory : 

Supposes that the vegetation of the primeval world grew either in the sea as 
sea-weeds, or in shallow water; that their roots grew in the fire clay of the coal 
measures ; that the water abounded in carbonic acid, or, even hydro-carbon ; that 
a high temperature and greater internal heat was most favorable to plant-growth 
and caused great uniformity of seasons, while the atmosphere, redolent with 
smoke, steam and vapor, permitted but little effect from sun-heat; that, under 
those conditions, vegetation grew rank, profuse and of wondrous rapidity. Thus 
the presence of hydro-carbons, juices and sap was evoked to form coal 
in which vegetable fiber kas only a secondary part. Prof. Lesquereux has advo- 
cated the theory that sea-weeds are the original source of the vast coal-oil depos- 
its of Pennsylvania, and the United States, generally; that originally the vast 
sea-weed forests of the ocean were covered by deposits ; that the effect of heat 
and pressure has transformed the cellular matter into liquid hydro-carbon. 

FourtH—Petroleum theory: 

That when, as in the third theory, the beds of vegetable matter under 
water were subjected to pressure, the hydro-carbon oils would be squeezed out of 
them, then float on the surface among the growing plants, would aid to preserve 
them; this, becoming heavier from dust, mud, evaporation and oxidation of veg- 
etation, would continually add to the volume of the coal-bed below the level of 
water. We think this theory is somewhat forced and of too refined a possibility. 

The fifth and sixth theories are linked together under the name of Mineral 
and Volcanic theories: 

In the Mineral theory it is attempted to account for and prove the formation 
of petroleum and its resultants coal and bitumen from chemical decomposition 
of water caused by the heat of submarine volcanoes and currents of hot, molten 
lava disengaging carbon, and that the petroleum or bitumen thus formed aided in 
the production of coal, although the formation of these two hydro-carbons did 
not require vegetable fibers for their formation. Messrs. Dadow and Bannan 
maintain this opinion. ; 

The Volcanic theory, which is the last one, does not so much relate to the 
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formation of coal as to the manner in which the alterations of stratification in 
coal-fields were caused; but, as this covers nearly all known geological science, 
we will not attempt to give it in full. We may concisely state that all these theo- 
ries contain elementary facts; that perhaps all the above causes cited may have 
had a part in the formation of coal, but that we cannot take any one theory and 
bring all the facts of coal formation deposits within the area of its hypothesis. 

Ever since the existence of coal formations have been demonstrated to exist 
within several degrees north of the Arctic circle ; that coal measures and accom- 
panying fossils are found north of 66° of north latitude; that the existence of 
lignite beds in Greenland, Iceland and Spitzbergen, on Mackenzie river, in 
Alaska and in the circumpolar lands north of Behring’s Straits, another difficulty 
has been added to the previous perplexing questions involved in the explanation 
of the formation and deposit of coal. 

This is the question of terrestial temperature then and now, and how to 
account for the anomalies involved by the existing present state of the globe 
compared to its former state, when, from fossil evidence, we find palms, magno- 
lias, pines, redwood, sassafras, sweet-gum and other trees growing formerly in 
Greenland, Spitzbergen and Iceland, when we find fossil shells and corals that 
require 66° mean sea temperature, now fossil on the Arctic sea-shore, and derived 
from carboniferous strata. These instances, and the direct proof that far within 
the Arctic circle once roamed vast herds of elephants, mastodons and wild horses, 
with animals akin to our buffalo, deer, musk oxen and domestic oxen, proves 
beyond doubt a change as vast in temperature as in animal and vegetable 
creation. 

So, then, if we adopt Prof. Dana’s theory of the presence in the water and 
atmosphere of an excess of carbonic acid and carbonic acid gas; that we, per- 
haps, in the Devonian and Carboniferous Ages had then a greater measure of 
internal heat from the as yet unadjusted and balanced cooling of the external 
crust of the earth; that the low elevation of the then dry land, the prevalence of 
vast sheets of fresh water in shallow lakes, the presence of and the tempering 
influence of great seas had a very material part in stimulating plant-growth ; that 
their preservation and transformation into coal was aided by the presence, then, 
of great quantities of rich hydro-carbons, and the continuance, for untold ages, 
of this condition finally resulted in our present coal beds and coal measures. 
Wiiling, perhaps, to accept these as good, probable causes for the deposit of all 
coal measures known, yet this theory does not give us full conviction, as it asks us 
to accept tacitly a condition of terrestrial and atmospheric differences incompatible 
with our present known data of temperature, latitude and the seasons. In other 
words, it seems to ask our full belief in a past condition of things terrestrial, in- 
compatible with all present known laws from which we must derive some points 
of analogy and comparison. asking us to accept the idea of an almost universal 
average of sub-tropical temperature as ruling the earth from the Devonian until 
the end of the Tertiary, and that, too, far within the Arctic circle, with no ex- 
planation of such assumption. 
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In some future lecture we will take up this subject and endeavor to reconcile 
these anomalies by including in our theory not only the coal measures of the ear- 
liest ages, but also applying to the latest Tertiary coal measures the same ratio of 
foundation. 


GEOLOGY OF LA GRANGE COUNTY, INDIANA, 
BY E. S. EDMUNDS. 
EF: 


To write the geological history of a county so as to make it interesting to the 
scientific as well as the general reader, is a task that requires a great amount of 
study, together with critical and thorough investigation of the subject. 

A professional geologist being acquainted with the structure of the earth’s 
crust, and from ‘‘the testimony of the rocks,” writes more boldly aad perhaps 
with much less mental fatigue than the amateur, who, with cautious steps feels 
his way along through the various geological eras with the assistance of his boon 
companions—his books. 

It is not a difficult matter to investigate and determine the rocks of any 
particular period, when they are disclosed plainly to view and the tangible evi- 
dence proves, beyond the shadow of a doubt, their identity. But, to judge of the 
underlying rocks when covered by a drift two hundred feet deep, is quite another 
thing. 

The great problem, regarding the earth’s growth, has puzzled the brains of 
mighty intellects, and is still a matter of much speculation(?). ‘‘ Geology,” 
says a noted writer, ‘‘ is yet in its infancy.” We realize the weight of this truth- 
ful statement, when we attempt to peer backward into the dark labyrinths of 
‘‘chaos,” and follow the history of our planet up through its paroxysmal strug- 
gles for existence to the present time. What, then, can be our conclusions when 
we find that the theory upon which we have based our fondest hopes, is crushed — 
to atoms? 

Notwithstanding the changes that are constantly taking place in the sc’entific 
world, we must acknowledge the opinion of the world’s great leaders. Then, as 
geologists, we must accept the principles laid down by Lyell, Dana, Murchison, 
Agassiz and others, who have formed their theories upon close and accurate 
observations, backed by years of hard labor and care 

Beginning with the Mesozoic, or Medieval, Age, we find many interesting 
fossils. Of this age, Prof. Dana fitly remarks: ‘‘ The age of reptiles is especial- 
ly remarkable as the era of the culmination and incipient decline of two great 
types in the animal kingdom, the Reptilian and Molluscan, and of one in the 
vegetable kingdom, the Cycadean It is also remarkable as the era of the first 
Mammals—the first Birds—the first of the common or Osseous fishes—and the 
first Palms and Angiosperms.” 
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This age is divided into three periods; named in the order of formation: 
Triassic, Jurassic, and the Cretaceous or Chalk period. 

It is presumed that the reader is cognizant of the origin of the above names, 
but, to make the point more plain to the general class of readers, I will explain 
the meaning of the terms. 

The Triassic (triple), takes its name from the fact that in Germany it is 
composed of three distinct groups, The Bunter Sandstein or colored sandstone, 
the Muschelkalk or mussel chalk, a miner’s term, meaning a group of red and 
green marls and shells. It is sometimes termed the new Red Sandstone, to dis- 
tinguish it from the old Red Sandstone of the Devonian. 

The Jurassic period derives its name from the Jura Mountains, on the west- 
ern borders of Switzerland, one of the regions characterized by the formation. 

The Cretaceous period derives its name from the Latin cveta, chalk. The 
chalk, of England and other portions of Europe, is one of the rocks of the 
period. Says Prof. Dana, ‘‘ The Triassic continent spreads westward to Kansas, 
and southward to Alabama. While on the east, the continent probably stood 
above its present level, through this period, and while, over much of the Rocky 
Mountain region, the land was barely emerging from the waters, or was covered 
by interior salt seas, farther west, over a large part of the Great Plateau, and the 
rest of the Pacific slope, the surface was washed by the Pacific and peopled with 
its life. The Sierra Nevada was then no barrier to the ocean; for the sands, 
mud, and limestone accumulated in those waters, constitute some of its rocks. 
The stratified beds of the mountains were then in the progress of formation, 
through the action of the Pacific tides, currents, and waves, and the growth of 
marine life. The making of the Sierra was delayed till the rocks of still another 
geological period had been deposited upon the Triassic.” 

The fossils of this period are not abundant in this vicinity. I will, however, 
mention a few only. Of the Cephalopods: the ceratites nodosus, a quaint-looking 
fossil, resembling more nearly a long, tapering worm rolled up into a wheel, the 
smallest part being rolled into the center. Specimens of the Orthoceras—similar 
tothe Devonian type—are to be found occasionally. Ostracoids: estheria minuta, 
a very small shell-animal,' which must have been an easy prey to the many 
monsters then inhabiting the Triassic Sea. With this small list of fossils, which 
is all that I have been able to identify, I pass to the Jurassic period. Its plants 
were mostly of the land and were mainly ferns, conifers and cycads, something 
like the Triassic. I have in my possession a fossil containing some of the stems 
of the ferns of this period. ; 

The animal life of this epoch is quite well represented in the rocks of this 
region. Odlites sponge—scyphra reticulata were the most abundant of this fam- 
ily. Of the Polyp Corals of the Odlite, Mon/livaltia caryophyllata and Prionas- 
traea oblonga, two corals resembling somewhat the Polyps of the Devonian and 
Silurian periods. Of the Lamellibranchs of the Lias, the Leptaena Mooret and 
Spirifer Walcotti; and of the Oyster family of the Odlite, Ostrea Marshit, 
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Gryphea dilatata—the former, Ostrea, is said to have been the progenitor of the 
common oyster, which bivalve is held in such great demand. ‘The remains of 
Gasteropods, Ammonites Humphreysianus—similar to the Triassic fossils—are met 
with occasionally. 

Of the sub-kingdom of Articulates, specimens of various worms, crusta- 
ceans, spiders, &c., are found. A crustacean, closely resembling the Zryon Arc- 
tiformus of the Odlite, is occasionally seen. This curious looking animal had a 
body something like our crawfish of to-day—with formidable pincers anda hard, 
bony-cased head. None of the larger class of animals of the Jurassic—Ichthyo- 
saurus, Plesiosaurus and Pliosaurus, etc., are found, but, in connection with this 
period, I will describe briefly the above denizens of the Jurassic Sea. The /ch. 
thyosaurs, (the name, from the Greek, signifying fish-lizard,) were gigantic ani- 
mals, ten to forty feet long, having paddles somewhat like the whale. It hada 
long head, whose lower portion of which was armed with formidable-looking jaws, 
containing, in some species, two hundred stout, conical, striated teeth. This ter- 
rible creature also had an eye of enormous dimensions—in one species the orbi- 
tal cavity being fourteen inches, in its longest direction—this eye, also, had a 
peculiar construction, to cause it to act both as a telescope and microscope, thus 
enabling the animal to descry its prey deep down in the water, and in the night 
as well as day. The length of the jaws was sometimes more than six feet. Its 
skin was naked, some of it having been found in a fossil state; its habits were 
carnivorous ; its food, fishes and the young of its own species—some which it 
must have swallowed—were several feet in length. The /lesiosaur (the name 
meaning allied to a Saurian) had a long, snake-like neck consisting of from 
twenty to forty vertebra, a small head, short body, with paddles similar to the 
Ichthyosaurus. Its paddles were proportionally larger than its prototype, no doubt 
for the purpose of greater speed in the pursuit of its prey. It was an inhabitant 
most probably of the shallow arms of the Jurassic Sea, where it probably used its 
long neck for seizing fish beneath, and perhaps flying reptiles above the water— 
of which there were many kinds. 

Leaving the Jurassic, we enter the Cretaceous (Chalk) period, which is the 
closing era of the Reptilian Age. It is remarkable for the number of genera 
of mollusks and reptiles which end withit; and also for the appearance during its 
progress of the modern types of plants. This period is divided into two epochs— 
Earlier and Later Cretaceous. The rocks of this period ‘‘occur (1) at intervals 
along the Atlantic border, south of New York, from New Jersey to South Caro- 
lina; (2). extensively over the States along the Gulf border; thence bending 
northward along the Mississippi Valley, beyond the mouth of the Ohio, over 
what was then a great Mississippi bay; (3) through a large part of the western 
interior region, over the slopes of the Rocky Mountains, from Texas northward 
to the headwaters of the Missouri, and westward through Dakota, Wyoming and 
Utah Territories and the State of Colorado; along farther west, through some 
parts of the Colorado Valley, but not over the plateau between the Sierra Ne- 
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vada and the Wahsatch Range; (4) along the Pacific border, in the coast ranges 
west of the Sierra Nevada; (5) in British America,* on the Saskatchawan and 
Assiniboine; also, (6), on the Arctic Ocean, near the mouth of the Mackenzie, 
and in North Greenland. Onthe Atlantic border they are unknown north of 
Cape Cod.”—Dana. 

Although the fossils of the cretaceous are found in this locality, yet there are 
no rocks of this formation in considerable quantities nearer than Fort Dodge, 
Iowa, where it crops out prominently. Being of a soft nature, it is easily carved, 
and many beautiful ornaments are made. ‘The station-house, or depot, at the 
above city is built of this material. 

‘¢The cretaceous rocks comprise beds of sand, marlite, clay loosely aggre- 
gated, shell limestone, or ‘rotten limestone,’ and solid limestone. They include, 
in North America, no chalk, excepting in Western Kansas, where, 350 miles west 
of Kansas City, a large bed exists.” —Dana. 

Judging from the fossils of both the fauna and flora of the cretaceous period, 
there seems to have been a decided change in the vegetation of the continent. 
While there yet remained the cycads (plants between the palms, ferns and coni- 
fers), of the Triassic, Jurassic, they were contemporaries of the ‘‘ first yet known 
of the great modern group of angiosperms,” such as the oak, maple, willow, and 
the common fruit trees indigenous to the temperate regions, inclusive of all trees 
having a bark but the conifers and cycads. Of the angiosperms, fossils of the 
Sassafras cretaceum, Lirtodendron meekit, and Salir meekii are found. 

Not wishing to dwell longer upon the flora, I will describe some of the cre- 
taceous fauna among the protozoans of thisepoch. The most important fossil is a 
rhizopod, Orbitolina Texana. ‘This species are disk-shaped, closely resembling 
some of the nummulites. Under the sub-kingdom of molusks, the most common 
brachiopods are of the terebratula family, Zerebratulina plicato and Terebratula 
harlani. The most predominant genera of samellibranchs are three of the oyster 
family, Ostrea larva, Gryphaea vesicularis and G. pitchere; also, another conchifer, 
Inoceramus problematicus. A limited number of the gasteropod family, Pytéfussus 
nerolerryz and Fasciolaria buccinoides, are occasionally to be found. No fossils of 
the largest type of animals of cretaceous origin are found in this locality. Al- 
though this fact is apparent, yet there are some fossils belonging to this period 
that I think should be mentioned in connection with what has been stated before. 
Among the denizens of the cretaceous existed huge and formidable monsters— 
Linaliosaurs, or sea-saurians, belonging to the reptiles. These were exceedingly 
numerous. They were provided with flippers, with which they propelled them- 
selves through the water with wonderful speed. One species of these animals, 
called by Leidy Diéscosawr, was fifty feet in length. It had a neck of over sixty 
vertebrze, measuring over twenty-two feet from one extremity to the other. The 
Mosasaur, a great swimming snake-like reptile, literally one of the ‘‘sea-ser- 
pents” of the era. Says Dana: ‘‘ Remains of over forty American cretaceous 


*It is quite probable that the fossils of the Cretaceous period, found in our vicinity, may have been 
brought in the drift from this locality (?) or at least some of them, 
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species of this tribe have been found—about fifteen in New Jersey, six or more in 
the Gulf beds, and over twenty in Kansas; and one of them, at least, AZososaurus 
princeps, was seventy-five to eighty feet long. The first one known was found in 
Europe, near the river Meuse, and hence the name. The body was covered 
with small, over-lapping, bony plates. The paddles, of which there were four, 
had the regular finger-bones of man.” Horrible thought! that we should have a 


characteristic of such frightful looking monsters as these lizard-demons of the | 


deep ! 

I have only space to speak of one more of these terrible animals. The 
Laélaps was a powerful carnivorous animal, and the destructive enemy of the pre- 
ceding smaller reptiles. A full-grown specimen was probably twenty-five feet in 
length. Its toes were long and slender, like those of a bird of prey. They were 
armed with flattened hooked claws ten or twelve inches long and adapted to 
grabbing and tearing. Its teeth were curved, knife-shaped, saw-edged, and fitted 
like scissors for cutting. The tail was long, rounded and strong, and capable of 
striking a blow or of throwing an enemy within reach of the kick or grab of the 
terrible hind leg. 

What must have been the scene, could mortal eyes have gazed upon both 
land and sea during the Mesozoic Age? Prof. Stelle fitly describes it in his 
Scenic Description of the landscape of this age thus: 

‘Tt isan arm of the ocean, with broad, flat, muddy shores, at the bottom of 
which is gathering a sandy rock. The fog has just lifted, and discloses a view of 
surpassing beauty. On either hand the summits of the hills are crowned with 
lordly pines, while the sloping land is overgrown with palms and tropical trees. 
The shore is green with ferns and reeds, whose tufted tassels nod in the gentle 
breeze. No grass carpets the plain, no flowers embellish the scene, no birds sing 
in the trees. It is the reign of reptiles. On every hand they swarm—crawling, 
hopping, stalking by the shore. The water is alive with them—swimming, diving, 
and filling the air with an indescribable din. All day long enormous lizards 
crawl through the forests, crushing the reed-like trees before them in their head- 
long course, or plunge into the sea, leaving a broad wake like a steamer, while 
others, more fearful still, spread their wings and riot in the air. Sailing in and 
out among the shallow coves and bays of the coast, the plesiosaur, arching its 
long neck, eagerly watches a shoal of fish swimming near. But, with quick, 
sharp strokes of its whale-like paddles, the huge ichthyosaur darts into view, and 
glares upon its prey with its great bulging eye. Instantly the swan-neck disap- 
pears under the water, and the plesiosaur is hidden from its rapacious foe—the 
terror of the Mesozoic seas. Mighty dinosaurs, rivaling the elephant in size, stalk 
along the shore or squat on the beach, stupidly gazing on the scene, save when 
the lzlaps, with fearful bounds, leaps among their frightened herds and tears them 
with his eagle-claws. But night draws on apace. In the dim recesses of the 
woods, the pterodactyle—that winged dragon so terrible to behold—sails slowly 
along on its broad leathern wings. As the shadows deepen, mighty sea-serpents 
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dart to and fro, battling with the rising billows; that huge bloated frog—the laby- 
rynthodon—jumps: by with great ungainly hops, while atiny mammal,* the first 
of its kind, flies frightened to the shelter of the woods.” 

[Zo be Continued. | 


CORRESPONDENCE. 
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( Continued. ) 


BY JOHN K. HALLOWELL. 
Epiror REVIEW: 

After waiting for the Atchison, Topeka & Santa Fe train, which was two hours 
late, and came loaded with passengers the most of whom appeared to be deter- 
mined to board the two small passenger coaches of the Denver & Rio Grande Rail- 
road, we started —every seat filled and the aisles crowded with men standing. 
The ride to Cafion City must be interesting and novel to those unaccustomed to 
such scenery; but unfortunately for me, who wished to see everything, by the 
time we had got into the most interesting part it had become too dark to observe 
much. Arriving-:at Cafion City at eight o’clock, p. m., I turned out with the 
crowd and followed them about a mile, bringing up at the McClure House, 
which I found jammed full, the men mostly bound for Leadville; a few for Silver 
Cliff, and as near as I could learn only my solitary self for Rosita. After a good 
supper, and listening to the talk of the millionaires [prospective] with which the 
hotel office was crowded, I found, on inquiry for a bed that I was booked to 
share my couch with a member of the Colorado Legislature. Here wasa new 
experience, but making up my mind that I could stand it if he could, to the 
room I went. [ found Mr. H most entertaining, he having come to this 
country over twenty-five years ago as a U. S. soldier, and for twenty-three years 
never saw a railroad but knowing every one of any prominence, and I guess they 
all know him. At all events we found enough to talk about until two o’clock, 
a. m., and if Colorado is not any better for it, it is not our fault 

In the morning we found a slight dash of snow had given everything the 
appearance of a fleece of wool. Here, at this altitude everything is light; the 
snow is light, ditto the rain, the atmosphere light, and much of the talk you hear 
must be set down in the same category, especially if it is about new mining 
camps, as it takes but little grain to give a large amount of chaff. 

‘‘ Breakfast at six o’clock a. m. and the coach starts at seven o'clock a. m.,” 


_ *“This was the Dromatherium sylvestre, the jaw bone of which was discovered by Emmons in North Car- 
lina. Itis the o7Zy mammal yet known to have existed in America during the Mesozoic Age ”’ 
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was the information obtained from the urbane gentleman behind the office coun- 
ter on the evening before. The hour came and so did the coach, seven passen- 
gers, six horses and the driver. At the suburbs of the town we met the Leadville 
coach returning—cause, bridge washed out, ‘so they must stop over twenty-four 
hours. Just ahead was a party of three on horseback bound for Silver Cliff. 
They had started the night before, but ten miles up in the mountains, where a 
bridge ought to have been was a fierce torrent and the bridge gone elsewhere, and 
before they could turn around the road was washed out behind them, in which 
predicament they had to camp until daylight showed them the way out of he 
difficulty, and gave them the opportunity to get back to Cafion City and get a 
fresh start. 

Straight for the nearest mountain we have started and an opening as to 
where we aie to get through does not show. On arriving at the base of the hill 
a road is found graded up the side of it, and here the old stagers alight, and of 
course I was not going to ride when the rest walked. Here was the first call I 
had to test my ‘‘ wind,” and somehow or other before I was a quarter of the way 
up the ascent, I found my lungs were entirely to small for the quantity of atmos- 
phere required in the exertion; but by stopping and giving them an opportunity 
to catch up, occasionally, I gained the point of the mountain where the road 
turns, ten minutes ahead of the coach. Such a grand, magnificent view I never 
before gazed on. A thousand feet down, at our feet, apparently, nestled Canon 
City, with the smoke of its hundreds of household fires curling slowly upward in 
the sunshine of a calm, glorious morning, all surrounded with a fleecy whiteness. 
Westwardly stretched the valley of the Arkansas with its chains of mountain sum- 
mits guarding each side of it. Eastward were the broad, wide-spreading plains 
of Eastern Colorado. North, Pike’s Peak with its summit of ice and snow reared 
aloft, looking so close that it appeared to be only an afternoon’s walk away, 
but on inquiry I learned it was over forty miles from us. South, was hill and 
peak piled one against the other like the backgrounds to many pictures we have 
all seen—these were what we had yet to go over; up hill and down, but con- 
tinually ascending. Thirteen miles out we stopped at the half-way house for 
dinner. From here the conveyance I was in went on to Silver Cliff, with the other 
six passengers, and I changed to the Rosita coach which met us at this place. 
The half-way house comes the nearest in situation and surrounding picturesque- 
ness to the old illustration of the Notch in the White Mountains contained in the 
school geography I studied when a boy, of anything tha: my imagination can 
recall to memory. 

Climbing to the driver’s seat for companionship, we started, and two miles 
further on reached another house with a wooden sign over the porch, ‘‘Yorkville.” 
Here a mail sack was left and our four horses changed for fresh ones. Six miles — 
further we had gained the highest point of the road, and from that point to Rosita 
it was heavy wheeling through snow three feet deep most of the time; something 
that had not bothered us before. At this ridge, or divide, the road up Hard- 
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scrabble Cafion joins the Cafion City road; distance from Rosita to Pueblo, over 
the first fifty-one miles, over the latter, from Cafion City, thirty-one; either one well 
worth riding over to the sight-seer, and many in the summer season give pref- 
erence to the Hardscrabble Canon route, but from the length of tae ride I should 
think might be rather tedious. However, four o’clock p. m. saw me landed at 
the hotel in Rosita, with a mind fully alive to take in all of the facts to be picked 
up by a ‘‘ tender-foot.” . 

Rosita, a Colorado mining town, is pleasantly situated in a gulch with a 
southern exposure, overlooking the foot-hills and ranches of the Wet Mountain 
Valley, and a full, magnificent view of the rugged, sharp-pointed peaks of the 
Sangre de Cristo Range, whose sides appear now to be covered with snow from 
foot-hill to summit. The fixed population of Rosita is about 1,000 to 1,200, and 
the floating population hard to estimate at present, but constantly increasing. 
Nothing is raised here, so that fhe grocer is the most imporcant factor in the 
population. Prices are very reasonable in consequence of the proximity of 
railroad communication. Hayden, in his report-of 1873, speaks of Rosita as a 
mining camp just started; he visited it and gives the elevation as 8,827 feet. 
Subsequent elevations taken in the neighborhood of the post office make the 
elevation 300 or 4-0 feet less, which difference can easily be accounted for, as a 
half mile further up the gulch would certainly make that much difference in 
altitude. Hayden mentions the mines as situated in a formation of “ Rhyolitic” 
granite, while on referring to Reymond’s report for 1876 a communication therein 
states that the mines are situated in a belt of porphyry of from three to five miles 
in width, and in this belt the most productive lodes have been discovered. As 
near as I can make out the belt runs in a general east and west course, and is 
traversed its whole length by dykes of syenite and quartz, the latter carrying the 
mineral in veins, pockets: and chimneys; also many cross-lodes occur, apparently 
radiating in all directions from the loftiest summits within this belt. This is not 
yet proven as a fact, nor is it yet proven in which course lie the richest mineral 
veins, although, personally, I have a belief that those following a general east 
and west course will eventually prove the most permanent and most productive 
as to quantity. 

The camp was located in 1872 and made a good start, but the panic of 1873 
in the eastern cities effected mining enterprises as well as everything else. Fol_ 
lowing the panic came the San Juan rush, then the Black Hills fever and now the 
Leadville epidemic is in full blast; but part of the overflow of people has been 
caught at Silver Cliff, about seven miles west of here, where there are some most 
excellent mines. In consequence of these other discoveries I do not think 
Rosita has seen her best days yet by any means. Her time is yet to come; 
but when she does come to the front she will come to stay. North of the town 
proper, for about three miles square, the ground at a glance, would appear to 
have been well prospected, from the number of holes dug; but most of these 
were worked from two to six years ago. Now, recent developments in mining 
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for the precious metals show that old ground can be gone over again by prospec- 
tors, and what was considered worthless then, may now be of great value. It is 
in just such parts of the country as this, that the men who put in a few hundred 
dollars at the time when it is attracting the least attention, eventually reap the 
greatest returns for their investment. Rosita has these advantages: a situation, 
in what has been proven to be a rich mineral belt; proximity to supplies and 
transportation; winters so mild, that generally, out-door work can be done 
at all seasons; old enough to hive a civilization and settled population. What is 
wanted now, is the attention of and investigation by capitalists, or experts repre- 
senting them. 

There are several miners here working and shipping ore. By the time for 
another issue I will endeavor to have some facts regarding them, that I trust will 
be of interest. 

Rosita, Cot., April 1, 1879. 


SPRING IN THE ROCKY MOUNTAINS. 


GoLDEN, CoLoraDo, April 8; 1879. 
Epiror Kansas City REVIEW OF SCIENCE: 

April 3d to 5th I spent in the main central range of the Rocky Mountains 
west of Gray’s Peak, about in latitude 39°, 38’ north, longitude 105°, 53’ west. 
My altitude (all deduced from spirit level heights) was from 10,130 feet to 11,900 
feet above the sea. The main valley runs in an east and west course; the side 
valley, which leads to an abrupt, sharp divide between the waters of the Atlantic 
and the Pacific, which is the main crest of the great Rocky Mountain range, 
called Loveland Pass, is selected as the best location for crossing the Rocky 
Mountains with a railway line to the promised land of rich carbonates, called 
Leadville, Carbonateville, and Ten-Miie Valley. 

We have had a permanent camp in the main valley since March 25th, just 
where a fine little glade or open park, fringed with pines and spruce, spreads 
itself at the northwest foot of a mountain, called the ‘‘ little Professor,” some 
13.000 feet altitude 

Contrary to all we expected, we find a surprising and agreeable temperature 
all day long. Scarcely a breeze moves the graceful foliage of the spruces and 
Canada balsams. ‘The snow lies on the north slopes from three feet to eight feet 
in depth ; on the south slopes and the edge of the park, we find abundant bare 
ground, while on every side the melted sn>w trickles under the crust in thou- 
sands of rills, and swells daily the small brook that occupies the centre of the 
valley. When Horace sang: 

‘¢ Solvitur acris hiems, 


Grata vice veris et Favonii,’’ 


he could not have described more closely the effect that a southwest wind causes 
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by its genialinfluence. The dormant energies of vegetation seem suddenly to act 
with extraordinary vigor. Our low mountain willows still buried, in many places, * 
two feet deep in soft snow, have formed already their dense white catkins covered 
with a soft, woolly inflorescence. The alder shoots out its rusty, red flowers, and 
the mountain birch (e/ula resinosa) swells its buds and catkins with a vigorous 
growth, while lower down the valley, at 10,000 feet altitude, the hairy anemone 
with purple hirsute flowers, peeps out of the mellow sunny banks in tufts of 
many heads. The Arédutus uva ursi (Killikinick), grows gre:n and vigorous, with 
numberless flower buds. 

Ascending the south valley the snow increases in depth up to eight to ten 
feet on the mountain slope. Where shaded by Pinus anstcta, Abies canadensis 
(balsam fir), and white spruce (Ades alba), its great bulk is yet but slightly 
reduced by a brilliant, fervid sun, and a heat at one o’clock p. M., of fully 85°. 
Ascending to the summit of the range over the just graded track of the George- 
town and Snake river wagon road, I find the twin flower (Zénnea Borealis), 
wherever the ground has been shoveled bare of snow, it is growing thriftily and 
full of new flower buds, even up to 11,300 feet altitude ; while with its fescue- 
grass (Favina,) Pyrola, and Vaccinium, are everywhere growing rapidly. Ev- 
ery patch of ground is teeming with new life, while flies and butterflies buzz 
and flit in every direction. Continuing my ascent, after crossing a vast snow- 
field between 11,400 and 11,900 feet altitude, the summit of the mountain is 
revealed, bare of snow for a long distance on the south and west slopes; its 
countless variety of grasses and mossy flowering plants just starting into life. Here 
the Silenes, Arenarias, Saxifrages, Gentians, Sibbaldias, Drabas, Crepis, Myosotis, 
Lritriclunts, Mertensias and Ranunculi,are giving faint indications of the end of that 
long sleep that begins in October and continues until May. In six weeks time 
we will find them in vigorous growth, and by June in the glory of florescence, 
rivaling in brilliancy the rays of that sun whose heat forces them into rapid 
growth; but of short duration and still more rapid maturity. 

The summit of our snowy range in many respects, is akin to Greenland or 
the Arctic circle ; not only in its forz but in the animal world that is developed 
in those lofty isolated summits. We find the birch and willow dwarfed into 
shrubs, only three or four inches high; while the countless variety of flowering 
plants are mere diminutive mosses, hardly one inch high, spread in circular 
patches in sheltered nooks. We find here a lovely gentian, three-quarters of an ~ 
inch high, with fully developed stem, leaves and flower. A real vegetable 
pigmy. 

Accompanying the rapid changes of the whole plant growth, we find in the 
lower valley a renewal of the activity of animal life. Chipmunks of two varieties ; 
a handsome gray pine-squirrel, and the black squirrel with tufted ears (Scturet 
aberti), are roaming over the pine trees. The white arctic hare, the tailless mar- 
mot field mice, small yellow-foxes, mountain wolves, the wolverene (Guwio), 
mountain sheep, and a handsome pine marten, are not infrequent. Of birds, we 


38 KANSAS CITY REVIEW OF SCIENCE. 


find in the summit of the range: Ptarmigan, (Lagopus leucurus) pine grouse, 
ground sparrows and small, reddish hawk ; in the valleys: moose birds, cerulean 
jays, blue birds and sparrows and an occasional robin, with the ever-present, 
mischevious magpie, while a little horned owl is first seen three miles below our 
camp. 

Truly, we can say, the rule of old ‘‘ Father Winter” is broken, the birds, 
the animals, are fast forming new. ties, new homes; all nature teems with renewal; 
all breathes new life and a continuation of that struggle, which, if not strictly the 
survival of the fittest, is at least an indication of the renewal of vital force, an 
effort to maintain the balance between the active and passive forces of creating 
nature. I am inclined to believe that this, to us, so precocious an exhibition of 
the effect of returning vigor and growth, cannot alone be ascribed to the power 
of the sun’s direct rays ; it must be joined to an evolution of internal heat, stimu- 
lating plant growth, apart from the action of the sun which cannot, I am per- 
suaded, act so energetically through three or four feet of snow asto bring out 
our willows in full inflorescence. is at ek 13%. 


SCIENCE LETTER FROM PARIS. 


Paris, March 16, 1879. 

Sixty years ago, Sir Humphrey Davy took two sticks of charcoal and pared 
them to a pencil point; he connected each of them with a powerful electric bat- 
tery; soon the sticks became red; placing them wider apart, a luminous jet of 
light, of a convex form and very dazzling, was generated. This was the Voltaic 
arc, and the origin of the present system of electrical illumination of large build- 
ings and public squares. Ten years ago a focus of electricity was but a curios- 
ity; it was viewed as a luminous aigrette, flashing from the summit of a building 
in space like the tail of acomet. To-day this electric light is utilized instead of 
gas in many theaters, railway termini, markets, public squares, galleries and 
court-yards. Recently the Princeof Wales visited the printing-office of a leading 
journal in this city, and was preceded by employés carrying ‘‘ electric candles.” 
Davy’s discovery must be ranked among the most beautiful applications of sci- 
ence. It was in 1817 that Mr. Winsor, an Englishman, experimented with coal 
gas in Paris; two years later, the city hid no less than ten companies—all now 
amalgamated, and where Englishmen occupy, hereditarily, the chief practical 
posts. 

Returning to Davy’s experiment, the electric current passing between the 
two carbon points effects a veritable change of matter: one of the points wears 
away incessantly, while the other, enriched by the loss, becomes enlarged. The 
sticks, slowly burning, engender such an enormous heat that platinum melts in 
the arc like butter. The brilliancy of the light depends on the interval main- 
tained between the charcoal rods—these must be continually brought nearer to 
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each other, in order to secure an equal light. To secure this necessary interval a 
regulator was inyented, worked either by the electric current or a clock move- 
ment. Another improvement consisted in the use of a superior form of carbon; 
but the most practical ameliora'ion was the invention of a machine to gener- 
ate continuously, currents of electricity. This mechanical production of the 
fluid, without a pile, was based on a singular phenomenon observed by Faraday 
in 1832. When he brought a piece of soft iron into contact with a magnet 
around which was wound a coil of copper wire covered with silk, there was an 
instantaneous current of electricity developed in the wire, flowing, in one sense, 
at the moment of contact, and, in a contrary, at the moment of removal. This 
discovery has been ingeniously applied in the Bell telephone. It sufficed then 
to turn such a coil before a piece of iron in order to obtain electric currents. 
This is exactly how electric lamps and candles are fed at present, the magneto- 
electric machine being turned by a little engine. Thus was dispensed with the 
complicated and costly batteries of bottles, acids and deleterious vapors of the 
laboratory. In many factories the electric machine is worked by a connection 
with the ordinary motive power. 


For measuring the intensity of light, a carcel lamp in full power, consuming 
about 1% ounces of colza oil in an hour, is taken as unity. Now, the Voltaic 
arc of Davy, condensed to a point, is too dazzling; it equals, in intensity, several 
hundreds of carcel jets—it is a morsel of the sun. M. Fitzleau estimates, that, 
tested by its photographic effects, sun is three-fifths stronger than electric light, 
and M. Allard calculates that the Voltaic arc is six hundred times more intense 
than the jet of the carcellamp. To obtain the intensity of some of these elec- 
tric arcs of light, it would be necessary to burn, in a vessel, one hundred and 
seventy pounds of oilin an hour, or consume, during the same period of time, 
the quantity of gas contained in a balloon having a diameter of thirty feet. 
Such a quantity of light concentrated on so small a point was inconvenient—it 
pains the eye. M. Plateau, of Brussels, lost his sight for having too long time 
observed the effulgency of the electric light during his experiments. The next 
difficulty to surmount was to distribute the light, to divide this brilliant point or 
focus, and hang up at various distances on walls, like jets of gas, the luminous 
morsels as stars. The young Russian engineer, Jablochkoff, has solved the 
problem. He places two sticks of carbon parallel-wise, soldering them with a 
special cement; this causes the electricity to flash at both the points of the car 
bon—the heat instead of consuming the sticks volatilizes the cement, just as the 
wick does the grease of acommon candle. This is the ‘‘electric candle.” The 
carbon employed is very pure, so as not to affect the quality of light, and is pre 
pared from graphite and sugar. The electric machine can thus have its currents 
divided, in being distributed over several candles at once. The light thus pro- 
duced is very beautiful and admirably fixed. M. Jablochkoff has also invented 
a ‘‘condenser,” by which the generated electricity can produce double its illumi- 
nating effects along with improved quality of light. 
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By pressing a button, the electric candles can be instantly extinguished or 
lighted ; the light, if too strong, can be modified by adding a chemical—strontia, for 
example—to the cement, or employing dimmed glass lamps or globes. The light 
which passes through glass thus dulled resembles that from the moon when at its 
full, only more intense, since the artificial star is nearer to us. The electric is. 
the only light which can be compared with that of the sun, and, consequently, 
with that of the moon, which is but the reflection of the sun’s; it is complete in 
the sense that it unites the very numerous and very different rays, whose combi- 
nation produces upon us the impression of white light. The light from ordinary 
lamps and gas is incomplete ; the red, orange and yellow rays abound; there are 
only a few of green, fewer still of blue and none at all of violet. Hence, why 
the eye cannot recognize by these lights the true colors of a stuff; the contrary 
is the case with the electric candle. The electric contains more blue and violet 
rays than solar light, and this is owing to the volatilization of the carbon and the 
Voltaic arc, and explains at the same time its wanness, or sickly hue. But these 
blue and violet rays can be filtrated and transformed into white rays. The elec- 
tric light radiates no heat nor vitiates the air; hence, purer atmospheres in thea- 
ters, etc. It is cheaper than gas by one-third to one-half, and most economical 
when employed on a large scale—and it is only in this sense that it can be placed 
in competition with ordinary gas; in every other condition it is simply a luxury. 


Dr. Colin again draws attention to the undiminished mortality from typhus 
fever in the barracks situated in Paris and the large cities. This disease alone 
carries off yearly three soldiers per thousand, or one thousand two hundred in the 
standing army of 400,000 men. And this rate continues despite all the severe 
regulations for securing the comfort and well being of the troops—in the long 
run, a heavier death-rate than from the cholera. Ordinarily, typhus is most to 
be dreaded most between eighteen and twenty-four years of age. In the French 
army the deceases from this malady are most numerous at twenty-two years, and 
three-fourths of the whole are at the expense of conscripts drawn from rural dis- 
tricts and thinly populated villages. Dr. Colin attributes the cause to the crowd- 
ing’ together of so many individuals as fatal to life, as monster hospitals are to 
the sick. 

French surgeons continue to report favorably on the combined employment 
of morphine and chloroform; sensibility is not only thus blunted while the patient 
is undergoing an operation, but he retains also possession of his senses and his 
intelligence, so far as to be able to answer questions addressed tohim. The 
German doctors apply the name morphiomania, to a diseased use of morphia; it 
is a malady peculiar to the educated and the rich, but above all, to those whose 
occupations necessitate great mental exertions. Injections of morphine under the 
skin is the favorite plan for immediately relieving intense pain and sleeplessness ; 
for a while it becomes a daily necessity, and ultimately a fatal habit. By means 
of the Pravaz syringe any person can effect the tiny puncture in the skin, and 
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inject thus the morphine. The use soon becomes an abuse, for the opiate trans- 
forms character ; the afflicted become gay ; the debilitated re-find their strength ; 
the silent become loquacious, and the timid bold. But once the morphine is elimi- 
nated from the economy, profound depression ensues. Relief can be only obtained 
by stronger doses, and the vicious circle around the unfortunate narrows day by day. 
The evils are precisely those that follow from alcoholic poisonings. Many recur to 
the injections to benumb griefs, others to enjoy an agreeable excitement. 
Strange, indulgence in the passion produces exactly the sufferings, that when first 
taken the drug was intended to alleviate. The afflicted, when they do not ter- 
minate their lives by suicide, perish from delirium tremens. Dr. Levinstein, who 
has treated several cases can suggest no cure; as a preventive, never allow other 
than a doctor to effect the injection from the first. 


Up to the present, nothing satisfactory was known of the manner in which 
the caseum of milk was transformed into cheese. In other words, chemistry sup- 
plied no theory ; the observations of Payen remained exact, that the fatty matter 
of the milk played no part in the change, as its percentage was found to be the 
same in the cheese. The French Government has deputed M. Duclaux to study 
the question, and that chemistry finds, that while the fatty matter undergoes no 
alteration as to proportion, it experiences a kind of saponification and a slight 
change in taste. In respect to the caseum, it is gradually converted into two 
albumens; one, soluble in hot water and the other coagulable therein like the 
white of an egg. In dissolving and replacing the caseum, the albumens impart 
to the cheese a semi-transparent and soft character, and the quality of melting in 
the mouth. The changes demand time to be brought about, hence, why cheese 
requires months to ripen. 


M. Corenuinder, of Lille, continues his researches on the chemical composi- 
tion and the functions of leaves. He has already shown, that during their young 
age, leaves exhale day and night, carbonic acid; but that this exhalation dimin- 
ishes as the leaves increase, ceasing completely when mature. A corresponding 
diminution occurs with respect to the saline and nitrogenous matters. In the 
case of permanent leaves, the new leaves give off carbonic acid during the day, 
while the ancient leaves do not possess this property. It is concluded from the 
predominance of nitrogenous substances in the new leaf, that such serve the 
functions of respiration, while the rdle of the green matter is limited to the office 
of assimilation. 


Since a dozen of years, in many railway termini, hotels, factories and cities, 
electric clocks have been employed. These were merely dials, on which the 
hours and minutes were repeated by means of electric conductors communicating 
with the type or mother clock. This plan had many drawbacks, owing to the 
perturbations caused by atmospheric influences. The problem then still remained 
to be solved, how to distribute in different parts of a city or a building, the exact 
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hour; how to put in movement a determined number of clocks by means of an 
apparatus, at once normal and unique. M. Mayerhofer, of Vienna, a machine 
manufacturer, has met the difficulty. By means of his pneumatique clock, he 
is able, with compressed air, to lay on the exact hour, as water and gas are dis- 
tributed by subterranean pipes, and since a year the street clocks of Vienna are 
thus worked. The hands on the clocks correspond with the meridian of Vienna, 
of course, and are connected with the central clock by means of tubing and com- 
pressed air, which put in motion the minute and the hour wheels. The impulsion 
comes from the central clock, itselfin relation withthe observatory. A piston works 
in a cylinder filled with mercury and pushed by compressed air; a rectilineal 
movement ensues, corresponding to minutes and hours which is transmitted by 
the tubing to the several dials. In the central establishment are two reservoirs 
of compressed air; the first has a pressure of from two to four atmospheres, and 
the second has one-half atmosphere only. In order that the latter may not vary, 
the air is freed from its watery vapor by being passed over lime; it is also regu- 
lated that it will never exceed the pressure of one-half of an atmosphere. It is, 
from this second or motive reservoir, that air passes into the tubes; the orifice, 
or escapement, closes at a fixed number of seconds, and the air rushing along 
the tubes puts all the clock hands in motion, as it is being sucked back into reser- 
voir number one. There is a tell-tale electric wire, like the service-telegraph in 
a hotel, that indicates if any clocks be out of order. The invention is accuracy 
itself and will be seen at work pending the exhibition. It is also so cheap that 
the fronts of houses are being decorated with fancy clock dials. 

Glass type is making way, since Messrs. Montcarmont and Dumas prepare 
it extensively, following the process of toughening the glass, as discovered by 
M. de la Bastie. ‘The letters in glass look as sharp and clear as those obtained 
from the ordinary alloy of lead and antimony; can be cast in the same mold 
and turn out as well into the bargain. It cannot be ‘‘ battered,” and a blow 
from a hammer will not injure it. Neither is any change experienced when the 
forms are heated and then wetted to be suddenly cooled for stereotyping. A 
pound of glass will yield five times more type than a pound of lead, and in addi- 
tion, never wears. In chromo-printing, those colors having a base of copper, 
cannot be employed with ordinary lead type; the latter would decompose the 


color. No such result ensues with glass type. Also it is cleaner. 
‘ F. Ce 
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REMARKABLE STORM AT NEW ORLEANS. 
THEO. V. VAN HEUSEN, SIGNAL CORPS, U. S. A. 


On the 16th instant there prevailed at this city and immediate vicinity a 
severe thunder storm, characterized by some very remarkable features, a brief 
description of which may be acceptable to those of your readers who take an in- 
terest in the meteorological department of your magazine. 

During the day in question the atmospheric conditions were such as almost 
invariably precede thunder storms. The temperature rose to 85°, the humidity 
was above normal (there being present in the atmosphere during the day from 
6.25 to 8.35 grains of vapor to each cubic foot of air), and gentle winds, blowing 
from the marshes to the southward, prevailed. 

At 5 p. M. there was observed in the western sky a cumulo-stratus cloud, 
whose apex had an altitude of about 30° and the base of which extended along 
the horizon some 45°. While this base appeared to remain stationary, the con- 
vex upper portion of the cloud, which was of a deep brown color with white and 
curling edges, gradually extended itself until it had overspread two-thirds of the 
sky. The wind at this time had moderated to a light breeze blowing variably 
from south to east, and the air was oppressively warm and moist. At 5:30 P. M., 
before any discharge of electricity had taken place, huge scattering drops of rain 
commenced falling, striking the pavement with a snapping noise like the cracking 
of a whip, and spattering to the size of a saucer. A moment later there occurred 
a vivid flash of zig-zag lightning, instantly followed by a crashing peal of thunder 
and rain descending in torrents. This continued until 5:55 p. M., when a shower 
of hail commenced falling, which, for size and quantity of the hailstones, is said to 
have exceeded any phenomenon of the kind heretofore experienced in this section 
of the country. During a period of five minutes or more the ground was white 
with hailstones, which, upon measurement, were found to be from one to five 
inches in circumference. At 6:20 P. M., or after a continuance for the remarka- 
bly long period of twenty-five minutes, the hail ceased and rain, descending in 
sheets, followed until 7:50 p. M. From 6:40 P. M. to 6:45 P. M., there was a sec- 
ond shower of small hail mingled with the rain. 

The electrical display during the storm was of unusual magnificence. The 
lightning flashes were intensely brilliant, being almost exclusively of the zig-zag 
order—showing the conducting power of the different portions of the atmosphere 
to be very unequal—and followed each other in rapid succession, while the peals 
of thunder were long, loud and incessant. 
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The rainfall was very heavy, 2.82 inches being collected during the two hours 
and twenty minutes that the storm prevailed. Throughout the lower part of the 
city the streets were transformed into canals, the water in many sections being 
waist deep and flooding the lower stories of dwellings. All street travel was. 
necessarily suspended. 

The largest hailstones appear to have fallen in the western portion of the city, 
that being the section first traversed by the storm. Gentlemen whose statements. 
cannot be accepted as otherwise than perfectly reliable, affirm that in that quarter 
of the city the hailstones were as large hens’ eggs in their greatest circumference. 
Assertions are made that hailstones of this size were picked up after fragments of 
them had been broken off by violent contact with the pavement. A prominent 
gentleman who picked up and measured two large hailstones, gives their dimen- 
sions as follows: One, 2% inches long, 2% inches wide, and 1% inches thick; 
the other, 214 inches long, 2% inches wide, and 1¥ inches thick. 

The damage occasioned throughout the city was considerable. Sky-lights 
and window-glass were broken, conservatories, nurseries and hot-houses suffering 
severely in this respect, with the addition of the total destruction of many valuable 
plants. Many of the slates which form the roof covering of the majority of 
houses in this city were cracked and splintered, while some of the extra heavy 
plate-glass (4% inch in thickness) in the sky-lights of the U.S. Custom House 
were cracked. Trees were denuded of their foliage, shrubbery beaten to the 
ground, and one instance of serious bodily injury is recorded from the falling hail- 
stones. 

During the prevalence of the storm a game bird, of a species known as ‘‘blue 
rail,” and which is rarely seen in this section, though sometimes encountered in 
the marshes 100 miles south of the city, fell to the pavement dead. Upon exam- 
ination its back and wings were found to be covered with ice, showing it to have 
passed through a current of air whose temperature must have been considerably 
below 32°. 

The fall of temperature during the progress of the hail storm is somewhat re- 
markable. At 6 p. M. the thermometer read 80°. At 6:25 P. M. it stood at 65°, 
a fall of 15° in twenty-five minutes. 

But little wind accompanied the storm, the highest recorded velocity being 
twelve miles per hour. Violent gusts at street corners and exposed places, suffi- 
cient to destroy umbrellas, tear down signs, awnings, etc., were reported. The 
wind, which previous to the storm had been blowing gently from the southeast, 
after its passage blew briskly from the north. 

Advices from various portions of this State show similar, though much less 
violent and remarkable disturbances to have taken place. 

New Orzegans, La., April 21, 1879. 
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STATISTICS OF METEOROLOGY IN THE CITY OF OAKLAND, 
CALIFORNIA, FOR THE YEAR 1878. 


Observations taken at seven o’clock a. M., 


two o’clock Pp. M. and nine o’clock 


P. M. of each day, by J. B. Trembley M. D. Latitude, 37 deg. 48 min. 20 sec. 
north; Longitude, 122 deg. 15 min. 20 sec. west. 


four feet. 


TEMPERATURE. 

Table showing the mean temperatures of the months, warmest and coldest 
days; also, the maximum and minimum temperatures, the greatest and least daily 
variation, monthly and mean daily range of 1878. 
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~METEOROLOGICAL SUMMARY FOR MARCH, 1879. 
SIGNAL OFFICE, LEAVENWORTH Kansas, APRIL, 1, 1879. 


The most notable features of the meteoric conditions, during March, were 
the generally high pressure ; high temperature ; low humidity ; light rainfall and 
no storms. 

The mean barometer of the month was 30.053 inches, about .06 above the 
March mean. During the first thrée days of the month the pressure was notably 
high. The mean of last month was higher than that of any year since 1872. 
The highest barometer during the month was 30.603 on the 2d. ‘The lowest, 
208573, On the oth: 

The mean temperature of the month was 45 42°, about 6° above the March 
average, and with the exception of 1872 (50.90°), the highest March mean ever 
observed at this station. The highest temperature during the month was 84°, 
on the 27th, which was the highest temperature ever observed at this station in 
March. It was ten degrees above the mean of March maximum temperatures. 
The highest March temperature previously observed, was 80°,in 1878. The 
lowest temperature was 9° on the 14th. Greatest daily range 40°, on the 23d 
and 27th. Least daily range 8°, on the 16th. 

The mean percentage of humidity during the month was 55.52, being 
11.54% below the March mean. The lowest observed during the month was 
(1% at 2 o'clock p. m., on the 23d. The mean of last month was less than any — 
March since the station was established, in 1871. 

The total rainfall during the month was 0.32 inches, which was 2.79 inches 
below the March mean. The lowest March rainfall previously observed at this 
station was 1.75 inches in 1873. The greater portion of the precipitation last 
month fell during the first five days of the month. 

. The prevailing wind of the month was north. Highest velocity thirty-six: 

miles, from the N. W. at 3:40 p. m., 23d. Total number of miles registered dur- 
ing the month, 6997. ‘The wind’s direction was recorded 217 times as follows: 
N., 56 times; N. W., 42 times; W., 2 times; S.-W... ro times 5 S.)47) Gums 
S. E., 16 times; E., 14 times; N. E, 18 times and calm 12 times. 

Number of clear days during the month g; fair days 14; cloudy days 8 and 
number of days on which rain or snow fell, 6. A solar halo was observed on 
the 23d; a lunar halo on the 31st and polar bands on the 17. 

The following table showing mean barometer, thermometer and humidity, 
total rainfall, maximum and minimum temperatures and highest and lowest 
barometer, during March, of the past seven years, is furnished as an item for 
comparison : 
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SAMUEL W. RHODE, 
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DESCRIPTION OF VARIOUS MINES IN COLORADO. 
BY JOHN K. HALLOWELL. 


As Messrs. Hayden and Raymond, in their reports have not given us a 
nomenclature of the rocks and minerals of this locality, I have thought best to 
merely use the names for the different rocks as known locally, although satisfied 
that scientifically they are not, as a general thing correct. 

From the divide near the head of Hardscrabble Canon and following a 
south of west course, is quite a valley with a general gentle inclination down to the 
foot-hills bordering the Wet Mountain Valley. On the south side of this and 
among these foot hills, Round Mountain and Silver Cliff are situated, and about 
six miles west of the Franklin and Maine Mines, the elevations on the south side 
with their foot-hills are Porphyry; those elevations to the north, Granite; the 
deepest denudation of the valley following the line of contact, with spurs of 
Trachyte appearing between the granite hills to the northward. 

The Porphyry formation is easily distinguished by the largest axis of the hills 
following the general course’ of the valley, viz: East and west. Their rounded 
tops on the south side bare of trees, covered instead with grass and verdure, no 
massive out-crops of rock like the granite hills, and having the steepest slope on 
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the south side, the gradual slope on the north, and generally on this side heavily 
timbered to their summits with aspen, pine and spruce, the aspens taking up 
their location among the gulches and foot-hills where, of course, the most moist- 
ure and vegetable mold accumulate. 

The highest one of these porphyry peaks is Mount Tyndall, and on its north 
foot-hill is situated the justly celebrated Maine (or Bassick) Mine. Not having 
obtained the desired data regarding this wonderful mine, (but which I hope to 
have with reports of others for your June issue) I merely mention it at present to 
record the following extract, in connection with an illustrative fact : 

‘¢The intervention of intense heat, sublimation, and similar hypotheses to 
explain the origin of metallic ores, we conceive to be uncalled for. The solvent 
powers of the solutions of alkaline carbonates, chlorides and sulphurets at ele- 
vated temperatures, taken in connection with the notions above enunciated, and 
with De Senarmont’s and Daubrée’s beautiful experiments on the crystallization 
of certain mineral species in the moist way, will suffice to form the basis of a 
satisfactory theory of metallic deposits.—Chemuical and Geological Essays, by T. 
Sterry Hunt, page 221. 

At a depth of 160 feet in the Maine Mine, and attached to the small bould- 
ers or pebbles that this ore deposit contains, have been found pieces of charcoal. 
Mr. Hunt could not have a better illustration of his theory if he had fixed up’ 
this ore deposit himself. 

Next, in present importance and value, of the numerous mines in this section, 
is the ‘‘ Benjamin Franklin Mine,” which was purchased by the present owners in 
the fall of 1877. At the time only a discovery shaft had been sunk but which 
gave good indications of a permanent deposit of mineral—in fact, a pocket in 
the quartz had been opened, consisting, mainly, of carbonates and a few tons of 
mineral obtained, which gave good mill returns. On the present management 
obtaining control, a new exploration shaft was started and sunk to a depth of 
seventy feet. At this point drifts were run in different directions, one of forty 
feet north ; one of forty feet south; one of twelve feet west and another of seven 
feet eastand no mineral found. But being satisfied that it was there and in pay- 
ing amounts, work on the surface was commenced again near and just above the 
original discovery shaft. Here, ata depth of about ten feet a small pocket of 
of carbonates was found, and from that point mineral has continued in pockets 
of quarter or less amounts to a depth of 200 feet. The pockets produced each 
from a few hundred pounds to sixteen tons. From the seventy foot exploration 
shaft one of the drifts was continued westward to this, what is now the main 
shaft. The old discovery shaft was sunk down to it also, andisnow used as a man- 
way, the drift or tunnel being used for ventilation, so that what at first appeared 
asa loss in the working, has, by good management and judgment been made of 
great advantage and practical utility in the working of the main shaft, which the 
tunnel opens into at a depth of 105 feet. The strike of the lode is in an east and 
west course, the dip south one foot in three. The quartz is used as a foot-wall, 
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and partially removed as the shaft is sunk, the hanging wall being Porphyry, and 
compared to the quartz is very easily worked. Down to water level the mineral 
was principally carbonates, with occasionally a mass of galena of fifty or sixty 
pounds. At about ninety feet water was reached, and the mineral was found in 
the pockets in a crystallized form. It is principally Argentiferous galena, with 
zinc blende, iron and copper pyrites; some gray copper and also antimonial 
silver. The first indication of approach to a deposit of mineral, is the shattered 
condition of the quartz and an increased flow of water. On top of the pocket, 
when first opened, is found metallic geodes, weighing from a few ounces to sey- 
eral pounds. On breaking one open the center will be of pyrites, surrounded 
with a ring of zinc blende or galena, also spots of gray copper intermingled and 
a thin band of antimonial silver surrounding the whole between the galena and zinc. 
Passing below the layer of geodes the mineral is found finely crystallized and 
easily worked, the bottom of the pocket producing the largest mill returns gen- 
erally. Usually a thin streak of mineral leads from one pocket to another. Ata 
depth of about 170 feet, a five ton pocket was emptied, and a horizontal streak 
of mineral was seen on the north side, which, on being followed up led toa 
larger pocket on about the same level. This would indicate a probability of a 
very much larger amount of mineral being still in the quartz above than has been 
taken out. From the latter deposit some very fine geodes were obtained with a 
center of guartz, both massive and crystallized, and surrounded with the other 
metals same as those containing a center of pyrites, and out of this a picked 
specimen of brittle (antimonial) silver gave an assay of 18761% ounces per ton, 
although the mill result was not as high by a few ounces per ton as the previous 
pocket. On breaking through the north wall of this chamber a soft gangue was 
found, and beyond that the Porphyry, showing that the quartz had been entirely 
penetrated at this point and giving thickness of about fourteen feet. 

The motive power being mules, a whim and two buckets, it was determined 
to run levels at a depth of 200 feet, and accordingly that work is being done. 
Simultaneously, levels in an east and west direction were started. The east one 
has been run but twenty-five feet and, appearing barren, has been temporarily 
stopped. At seven feet from the shaft on the west drift a large pocket was cut 
through and mineral left both above and below ; that above being stoped out by 
one man, and the level continued by the rest of the force west, for a distance of 
forty-five feet. Here the quartz was found much shattered, and containing con- 
siderable heavy spar, which is a most excellent indication. But it was found that 
the quartz here narrowed down to about four feet, and a return level is now being 
run on the north side of the lode, which will probably develop more mineral on that 
wall, and when continued so as to open into some of the last pockets emptied in 
the shaft, will form a most excellent air-conductor and ventilator for new work 
still farther west. 

Among the minerals, I have seen some fine crystals of Franklinite attached 
to the quartz, and in the decomposed rock near the pockets I have obtained per- 
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fect crystals of that mineral, free and also fine crystals of pyrites, and, what is, 
quite uncommon in this camp, these pyrites will give good assays in silver. 

On the surface, about 300 feet south and parallel with the quartz outcrop of 
the Franklin, is a large dyke of syenite toward which this quartz lode dips, and 
towards the bottom of the shaft, jutting through the Porphyry, (properly speaking 
Trachyte) blocks of this syenite have been met, indicating that somewhere, not a 
great distance farther downward, there is a place of contact between the two 
dykes of syenite and quartz. At this place of contact will probably be found a 
regular vein of richer mineral pitching downwards in addition to what the quartz 
may contain in pockets. 

The present condition and past results obtained in this mine reflect great _ 
credit on the working management, and give all who are acquainted with it 
confidence that the future workings will not only give much pay mineral pro- 
duced by careful and economical supervision, but also prove a source of large 
profit to allof the owners. Two shifts of men are employed, twelve in all, withtwo 
boys to operate the mules, constant work being kept up, except from mid-night 
of Saturday until Monday morning, and during this idle time only forty to fifty 
barrels of water accumulate in the shaft. 

While the products were carbonates or free milling ore, it was treated at the 
Pennsylvania Company’s Reduction Works, at Rosita. Afterward, becoming 
too refractory for their process it was shipped by wagons to Messrs. Mather & 
Geist, Pueblo, Colorado. The road from here to Pueblo is down hill most all of 
the distance, (fifty miles) through Hardscrabble Canon. Freight is $8.00 to 
$10.00 per ton, according to season and condition of roads. During the last 
two months over twenty tons of mineral have been shipped, (leaving about three 
tons on hand at this date) and giving mill returns of 121 ounces to 174 ounces 
in silver, or an average of about 142 ounces. No expense is incurred for sorting 
this ore, as when a pocket is opened it all comes in a body, and is merely dried 
by the ore-house stove and sacked ready for shipment, each sack averaging about 
140 pounds. As an instance of how free this mineral is to mine, in the pocket 
mentioned as being on the north wall, the second day after it was opened, one 
man in one shift of eight and one-half hours took out over two tons of pay 
mineral. 

I have endeavored to be thus minute in the description of this mine, as well 
as exact, from the fact that it is for this camp a remarkable ore-body, and also 
that it is a successful development where many others would have failed in pro- 
ducing pay. I am under obligation to Mr. Thurman, General Manager, and 
Mr. Williams, Foreman, for the facts and facilities for observation, the results of 
which I have given. 


we 
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SAN JUAN MINING ITEMS. 


Tue Diamonp TuNNEL.—The editor of the J/ver visited this tunnel yester- 
day, and we can report most favorable progress since our last visit one week ago. 
A very rich streak of mineral was struck the day following our visit last week, 
and this streak has continued to improve and is undoubtedly a permanent pay 
streak. The ore is as fine looking as any we have seen in the country. Assays 
of the streak made during the week by E. T. Sweet gave 395 ounces in silver to 
the ton. The drift west from the tunnel has been pushed fourteen feet during 
the past week through a good ore body the entire distance. A stope will soon be 
started. ‘The main tunnel is progressing finely and a drift will be started on the 
vein just passed by the face of the main tunnel. This vein we regard as one of 
the most promising on the mountain. It is over five feet in width and hasa 
large body of ore. It appears far superior to the vein upon-which the drifting is 
now being done, looked at from the point where the tunnel intersected it. We are 
most thoroughly convinced that there is no more valuable tunnel property in San 
Juan than the Diamond tunnel of the Silver Producing Mining Company. All 
parties familiar with the mountain believe that good paying veins will be tapped 
by the tunnel every too feet for the next 1,000 feet. Work will be pushed upon 
this enterprise with all the force that can be worked to advantage, and we are 
satisfied that its ore product for the summer will be a most agreeable surprise to 
its owners, for in less than six weeks it will be sending out ore from at least four 
good paying lodes, any one of which will be opened to a depth of 250 feet. 


Mount SneEFFELS.—Mr. John Wilson and R. B. Brown came over from Mt. 
Sneffels yesterday. Mr. Wilson has been at work on the Yankee Boy since 
last fall. They have been running a cross-cut tunnel during the winter. They 
have run over 200 feet and have tapped the vein at a depth of 1co feet. The 
vein, where it has been tapped, looks well. 

The Eldorado, owned by Shultz & Rinkor, has also been worked during the 
winter. The owners have run a tunnel on the vein, which is looking splendidly. 

The Virginius has been worked all winter by fourteen men. They have 
about too tons of first-class ore out. 

The Blackbird, on Bear Creek, is turning out splendidly. 

The Crusader, owned by Weston & Co., has just been started up. This 
mine shows a good vein of mineral. 

The company that owns the Wheel of Fortune, will commence work in a 
week or ten days. This mine will be worked extensively this summer. 

The company which purchased the Quinn and Gichardson mines will also 
commence work early in the season. 

Mr. Wilson says the trail is in first rate condition. They made the trip from 
Sneffels yesterday without use of snow shoes. ~ 


Howarp Forx.—A very rich gold lode, ina most peculiar formation, has 
been discovered on Marshall Creek, one of the tributaries of the San Miguel. 
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The lode is called the N. W. H. Jr., and is owned by Andrews & Savage. 
There is a crevice eight feet wide, with twenty-seven inches of Galena ore. 
There is a tunnel on the vein fifty feet in length. In running this tunnel the 
owners have crossed a streak of gold, imbedded in the galena. The streak was 
half an inch in thickness, and Mr Scott, who gives us the item, says that the 
owners have taken out a cigar box full of almost pure gold. This mine is located 
about six miles from Ophir. 


THE SMUGGLER LopE.—This lode is also located on Marshall Creek, and 
is owned by Osburn & Ingraham. This mine has a four foot crevice and a 
pay streak of twelve inches of galena and gray copper. They have $12,000 
worth of ore on the dump. 

There have been three pack train loads of ore shipped from the Nevada lode 
to Ouray this spring. 


THE Eureka Mininc Co.—The Eureka Mining Company of Wyandotte, 
Kansas, owns three good mines near Eureka, in this county. The property is 
very desirably located for working, being only half a mile from the Reduction 
Works of Winspear & Co., at Eureka. The property was located by Mr. Peters 
some four years ago, and is among the best in that rich camp. The names of the 
lodes are the Daisy, Little Maud and Paymaster. The Daisy carries some very 
rich mineral, assays made by Cady & Olmstead, of Kansas City, giving 884 
ounces of silver to the ton of ore. The company also owns a valuable mill site 
and water power, only one-fourth of a mile from Eureka. Dr, W. C. Hamilton, 
of Topeka, Kansas, is secretary of the company, and Fred C. White and N. Mc- 
Alpine, of Kansas City, are large stockholders, and we understand the company 
will commence work in a few weeks upon their property and will push its 
development this summer. They have splendid property, and we are satisfied 
they will meet with success.—ZLa Plata Miner. 


Tue ALaskA CONSOLIDATED.—Within the last sixty days a most important 
mining transaction, to the San Juan country, has been closed. At the head of 
Poughkeepsie gulch, which is partly in the San Juan and partly in Ouray county, 
are a number of mines which have attracted marked attention from the richness 
of the ore produced and the ease of working. The discoverers were not able 
to expend the capital necessary to develop them, and last season some eastern 
parties, principally residents of Cleveland, Ohio, secured a bond on the property, 
organized the Alaska Consolidated Mining company, and quietly awaited develop- 
ments. Previously however, four practical miners, Messrs. Bennie, Renfro, 
McElroy and McCormick, secured a lease on a royalty from November, 1878, to 
June, 1879. They went to work in November, with a slender capital, but in 
eight days had taken out enough ore to buy a stock of tools, provisions, powder 
and steel to last them through the winter. At the last report their ore on the 
dump, three-quarters of product, was worth $15,000, and will probably, by June 
st, net them $20,000. This was done on the Adelphia alone; the other lodes 
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are the Alaska, Acapulco and Victory, and all were included in the property 
acquired by the company, which was organized on a basis of a capital stock of 
$2,000,000, in shares of $25 each. Attracted by the reports of the richness of 
the San Juan veins, Messrs. Tabor and Rische investigated the country, and pur- 
chased in the Red Roger and Saxon. Afterward they tried to buy out the 
mines above named, but could only get a one-half interest, which they now hold. 
The new company will work their mines, using all the force that can be 
operated advantageously and for the present will sell their ore. Their property 
is most advantageously located in respect to reduction works, it being four miles 
to the San Juan reducing works at Gladstone: three miles to Animas Forks con- 
cenirating works; ten miles to Ouray, where there are three smelters; eleven to 
Silverton and twenty-two to Lake City. In the Adelphia is a vein of gray cop- 
per, with spar and pyrites, of five feet of mineral which averages five hundred 
ounces, it runs all the way from ninety ounces to eleven hundred. ‘The property 
is a veritable bonanza and is held for profit and not for sale. The purchase is a 
significant fact, showing that the true fissure veins of the San Juan country are 
regarded as good investments, even by men who made their fortunes in carbon- 
ate fields. It proves that all the capital and all the enterprise will not locate in 
one place or in one spot, but that the wonderful resources of Southwestern Colo- 

rado are beginning to receive due recognitition and suitable acknowledgement. 
— Denver Democrat. 


THE COMMERCIAL APPLICATIONS OF REFRIGERATION. 


The comparatively new business of exporting live cattle from this country to 
Great Britain has had very remarkable vicissitudes—at times returning good 
profits, and at others entailing heavy losses. Several hundred head per week are 
being shipped from our port, but it may be rather premature to judge what will 
be the final result in this department of the business if the existing restrictions are 
long maintained. It looks, however, as if there might be a renewal on a much 
larger scale of the former only partially successful effort of shipping dressed beef. 
This branch of the business has of late excited a great deal of attention so far as 
Boston is concerned, and quite extensive preparations are under way for its de- 
velopment. One of our Liverpool lines has already several steamers fitted with 
refrigerator accommodations on a liberal scale, and similar arrangements are be- 
ing introduced into another line. In fact, one steamer was delayed here a day 
the present week, so as to be supplied with a refrigerator room. One of the very 
largest cattle dealers of this country is in town, partly to make arrangements as to 
sending dressed beef of his own to Liverpool, and he has forwarded several heavy 
shipments lately from this port. Last year, a number of the shipments of beef 
arrived on the other side in poor and unprofitable order, owing to long voyages 
or inadequate refrigerator arrangements, or both. The refrigerators already in- 
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troduced and in use upon some of our Liverpool steamers represent several differ- 
ent makes, the object in this seeming to be to test the comparative merits of each. 
There is a very sharp competition between the representatives here of the some 
half a dozen leading makes of refrigerators used in transpoctation, each naturally 
claiming that his own is, upon the whole, the best system, and seeking for it 
some advantage. 

The ocean voyage, even from this port, is so much longer than the inland 
journey, and so much more risk is involved on shipboard as to delays and other 
causes, that extra caution is required of shippers, and the best possible refrigera- 
tor arrangements demanded. Up to this time, ice has been the only agent used 
on cars and steamers to secure a preservative temperature. Chemical methods, 
however, have been under private experiment by different parties the world over. 
There are also at least two different parties in this city now engaged in experi- 
menting on a large scale with systems of producing cold, without ice and without 
chemicals, by—as 1t were—pumping the caloric out of the refrigorating chamber. 
The parties referred to as engaged in these experiments have made substantial 
progress in the use of their machinery, but the matter has not yet sufficently ma- 
tured for public exhibition. The purpose in the new system is to run the ma- 
chinery by power to be obtained from the steamship’s boilers. . 

Until the new plan is open for thorough public examination as to its work- 
ings, it would be premature to announce anything more than that those engaged 
in the matter are sanguine, from what they have already accomplished, that they 
will secure a practical success. Should the anticipations of those working on the 
new system be realized, quite a revolution would take place in the method of re- 
frigerator transfer, boch on rail and ocean, as well as in cold warehouse storage 
on a large scale.— Boston Journal of Commerce. 


NEW INSTRUMENT TO DETERMINE THE PRESENCE OF METALS 
IN ORES. 


At a recent meeting of the Philadelphia Academy of Natural Sciences, Prof. 
George A. Koenig, of the University of Pennsylvania, exhibited his recently 
invented ‘‘chromometer,” an instrument designed for the purpose of making 
exquisitely delicate determinations of the presence of certain metals in ores. It 
is based upon the optical fact that complementary colors will extinguish each 
other if mingled in proper proportions; for instance, if to a green solution a red 
solution be added, the liquid, if the proper conditions be complied with, will 
become colorless. The speaker had applied this principle to the colors which 
certain metals, as iron, manganese, copper, etc., produce when fused with borax, 
which is the only chemical used in this method of analysis. He prepares such 
glasses or beads containing known quantities of a metal in one hundred parts, 
and observes how thick a glass of the complementary color must be to produce 
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extinction. To accomplish this, the instrument is furnished with a glass wedge 
of a green or red color, cut at an angle of about one degree. By moving this 
wedge before the glass bead, with the help of a suitable rack movement, a scale 
moves at the same time, and, when the point of extinction of color is arrived at, 
the reading of the scale refers to a table showing the percentage of metal con- 
tained in the examined substance. By this method of analysis a correct deter- 
mination of manganese in an iron ore can be made in fifteen minutes, which is 
not more than one-third the time required by the usual methods of analysis.— 
Scientific American. 


HOW TO GET TO SAN JUAN. 


Parties who desire to get to Animas Forks, Mineral City, and all important 
points in the San Juan country, can now do so without difficulty, by coming by 
way of Cunningham Gulch. The wagon road is now open to the foot of Grassy 
Hill, on the other side of the range, and from Highland Mary, on this side. 
Pack-trains have already been sent through to Animas Forks, from Silverton, 
loaded with supplies. 

The development of the mines of San Juan has fully demonstrated the fact 
that Silverton isthe gateway to the treasury vaults of the SanJuan country. It is 
the most beautiful location for a town in all southern Colorado, added to the fact 
that in every direction from it are mines which have been found rich and paying 
properties. The development of the country is far in advance of the city, and 
those who invest their money in business enterprises in the city have the assur- 
ance that the mineral wealth of the immediate vicinity is a guarantee of profit in 
any business undertaking. It is only twenty miles from Silverton to the head of 
the Dolores, and animals have already gone over, via Howard Fork. The 
Needle Mountain district is south of us, only twenty miles. Howard Fork, 
Turkey and Bear creeks west, twelve to fifteen miles; head of Cement and 
Poughkeepsie Basin, nine to ten miles ; Kendall mountain, half a mile ; Hazleton 
mountain, two miles ; Arastra Gulch, two and a half miles, Sultan mountain, one 
mile; Cunningham Gulch and Howardsville, four and a half miles; Eureka, 
eight miles; Burns’ Gulch, ten miles; Picayune Gulch, ten and a half miles; 
Animas Forks, twelve miles; Mineral City, fourteen miles; Mount Sneffels, 
eighteen miles. So it will be seen that Silverton is the center. The above 
named points, all noted for their rich mines, are in every direction from our town, 
and all, excepting only Mt. Sneffels, must become tributary to Silverton, as the 
great business center of San Juan in the future.—Za Plata Miner. 


56 KANSAS CITY REVIEW OF SCIENCE. 


SCIENTIFIC MISCEL MANY: 


TESTS OF SILKS. 


A lady who has visited the most important silk factories in Europe has given 
the result of her observations in this connection. She says it is next to impossi- 
ble to detect the genuine article, and that she knows of but four reliable firms who 
tell the truth about their products. She gives the following suggestions: ‘‘ If 
the sum at disposal be moderate, a very good silk is forthcoming, though it may 
not be a cord; if a useless dress is wanted, the silk ordered, for instance, is a 
robe de fatigue, or it is a drap a’ Anvers, or a drap de Rhone, the word ‘‘drap” at 
Lyons not signifying cloth, but plain, close textures of black silk. Samples should 
be written for, and when in hand there is a method for selecting a good silk from 
a bad one. If, after having made a fold on the cross in a sample received, it is 
not easily effaced by pulling it over again with the first finger, or by pulling the 
material in a contrary direction, that silk is bad. If, on the other hand, the ridge 
imperceptibly disappears, the material is good, for silks should be supple, how- 
ever thick.” 

Another writer on this subject adds some additional hints of a noteworthy 
character : 

‘‘Formerly, the silk manufacturers used ungummed silk both for warp and 
weft. The ungumming softens the silk and removes from it a resinous matter ; 
but there is a great loss of weight—in French silks 25 per cent, but in Chinese 
silks sometimes 40 per cent. The manufacturers have, for some time past, un- 
gummed merely the silk for the warp, leaving that for the weft raw, as the threads 
of the warp are not seen. 

‘‘ Tn this manner a great loss of weight is avoided; but the goods, as soon as 
wetted, become uneven. This happens especially where such tissues are dyed, 
when the weft is attracted by the color and the mordant, and becomes rough and 
broken. Like all other fibers, that of silk consists of a number of small particles 
linked together. These become prominent on ungumming, so that when a silk 
fabric consisting entirely of ungummed silk is moistened, no alteration appears. 
But in common silk goods this only happens with the warp. The moistening, 
finishing, etc., of these goods occasion a difference between the threads of the 
warp and weft. This explains the distortion of such goods, and their tendency 
to break in the folds,” 

Concerning the color of black, there are very unreliable green-blacks and 
dun-blacks. The real blue-black is the highest esteemed. The raven’s-wing has 
a blue haze over it. It is said that no one not in the business can know how diffi- 
cult it is to get a glossy blue-black in the matter of silk goods; a dead black is 


MAKING LUMBER FROM STRAW. OT 


not the accomplishment of this end. Cheap qualities of silk would not reward 
the manufacturer for his trouble; hence a brown or green-black are of inferior 
fiber. Experts in the selection of silks adhere to certain rules which guide them 
in the matter. Among others is that of noting the closeness and evenness of the 
rib in the fabric, and to facilitate this end they hold it to the light, by which 
means the character of the texture is discovered. The goods is crushed in the 
hands also, and if it springs out quickly when suddenly released, what is termed 


- verve is developed. The quality of the silk is denoted by the verve. ‘The softest 


silk produced is said to be the Italian, possessing little stiffness in its appearance. 
The Chinese silk is the most inferior and deficient in verve. And there is a kind 
of silk produced, in the manufacture of which jute is used in the process of adul- 
teration, which is interwoven in the fiber of the silk. This fabric is found very 
deficient in verve. It is a silk which, if wetted, stiffens similar to paper. 


Iron can be protected from rust and made very pleasing in color by a method 
invented by Mr. Dode. He coats the surface with a thin film of borate of lead, 
in which some oxide of copper has been dissolved, and some scales of precipi- 
tated platinum held in suspension, by means ofa brush or a bath. He then heats 
the composition until it is fused. The result is a thin, glassy coating, which will 
withstand the action of sewer gases, dilute acids of alkalies, and the heat of a 
kitchen fire. If all be true that is said of this ‘‘ platinized iron,” as it is called, 
it will find numerous applications. 


MAKING LUMBER FROM STRAW. 


Mr. H. S. Hamilton, of Bushnell, Ill., has discovered a process for making 
hard-wood lumber out of common wheat straw, with all the effects of polish and 
finish which is obtainable on the hardest of black walnut and mahogany, at as 
little cost as clear pine lumber can be manufactured for. The process of manu- 
facture, as explained by Mr. Hamilton, is as follows: Ordinary straw board, such 
as is manufactured at any paper mill, is used for the purpose. As many sheets 
are taken as are required to make the thickness of lumber desired. ‘These sheets 
are passed through a chemical solution, which thoroughly softens up the fiber 
and completely saturates it. The whole is then passed through a succession of 


‘ rollers, dried and hardened during the passage, as well as polished, and comes 


out of the other end of the machine hard, dry lumber, ready for use. It is 
claimed that the chemical properties, hardening in the fiber, entirely prevent 
water soaking, and render the lumber combustible only in a very hot fire. The 
hardened finish on the outside also makes it impervious to water. The samples 
exhibited could hardly be told from hard-wood lumber, and in sawing it the 
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difference could not be detected. It is susceptible of a very high polish, and 
samples of imitation of marble, mahogany, etc., were shown which might de- 
ceive the most experienced eye. Not only does Mr. Hamilton claim a substitute 
for lumber in sash, doors and blinds, and finishing stuff, but also as a substitute 
for black walnut and other woods in the manufacture of all kinds of fine furni- 
ture, coffins, etc., and also an excellent substitute for marble in marble-top tables, 
mantelpieces, bureaus, etc. He claims that it will not warp in the least.—Lef 
Jels Mechanical News. 


BOOK NOTICES: 


Practical INSTRUCTION IN ANIMAL MAGNETISM. By J. P. F. Deleuze. Trans- 
lated by Thos. C. Hartshorn. New York: S. R. Wells & Co. Pp 524, 
I2mM0. 


M. Deleuze was first known to the scientific world by his translation of Dar- 


win’s ‘‘ Loves of the Plants,’ which he published in 1799, and which gave him 
an established reputation among scholars and naturalists. Subsequently he pub- 
lished a comprehensive work named ‘‘ Edoxus,” which was a general summary of 
existing science, in the form of conversations upon the study of the sciences, let- 
ters and philosophy. His devotion to botany and kindred sciences did not pre- 
vent his giving attention to other things, and he was distinguished as a naturalist. 
At the same time he devoted himself to the study of Animal Magnetism, which about 
the close of the eighteenth century was creating great excitement on the continent. 
After reflecting on and investigating the subject for a quarter ofa century, he pub- 
lished the work now under consideration, which, even at this late day, seems to 
cover all that is known of either the history of magnetism or the science itself, in- 
cluding, as it does, its general principles, its effects and their application, the acces- 
sory means for increasing magnetic action, its application to various diseases, etc., 
etc. The work of translation seems to have been faithfully and carefully done, and 
the publishers have done their part handsomely and tastefully. 


THE NATURAL RESOURCES OF THE UNITED STATES. By J. Harris Patton. New 


York, 1879: D. Appleton & Co. For sale by M. H. Dickinson, Kansas 


City ; 500. 

The numerous series of Science primers, History primers, Health primers, Lit- 
erature primers, now being published by the first publishing firms of the country, 
and the great sales they are having, are indicative of the tastes of the American 
people, and at the same time a fitting tribute to the ‘‘fast age” in which and of 
which we are. Every man wants to know all about chemistry, and geology, and 
literature, and history, but cannot afford to devote more than half an hour to the 
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acquisition of a knowledge of any one of these subjects; hence the ‘‘ pocket” edi- 
tions, ‘‘vest-pocket’ editions, and, as we expect to see soon, the ‘‘watch-fob” editions 
of the works of all the prominent authors of the world. Of course much of this 
kind of smattering literature is worthless, and perhaps does more harm than good, 
but there are some subjects that can be so treated witnout this danger and the 
little work in hand is one of this kind. The author points out the resources of the 
United States, as far as he goes, very concisely and very correctly, and it is well 
worth the price to any reader, old or young. 


Honest Money anp Lapor, by Hon. Carl Schurz; NationaL BANKING, by M. 
L Scudder; H1inpRANCEs TO PRosPERITY, by Simon Sterne. G. P. Putnam’s 
Sons, New York. M. H. Dickinson, Kansas City; 25c each. 

These are Nos. XI, XII, and XIII, of the ‘‘ Economic Monographs” pub- 
lished by the New York Free Trade Club, and, as the names of the distinguished 
authors guarantee, are valuable and reliable contributions to the literature of 
finance and political economy. 

We have also received from the same firm Nos. 1 to 5 of the Sanitary Series 
of Hampton Tracts, consisting of ‘‘ The Health Laws of Moses, and Who Found 
Jamie?” by Helen W. Ludlow; ‘‘Preventable Diseases, and A Haunted 
House,” by Mrs. M. F. Armstrong, and ‘‘ The Duty of Teachers,” by E. W. 
Collingwood—all of which are plain, practical treatises, or monographs, upon im- 
portant subjects which should be more fully understood by parents and instruc- 
tors. Ten cents expended in each one of these tracts will be well laid out. 


TRANSACTIONS OF THE Kansas ACADEMY OF SCIENCE—1877 and 1878. Geo. W. 

Martin, Topeka, Kansas.. 

We are indebted to the Secretary, Mr. E. A. Popenoe, for a copy of the 
above named work, which isa credit to his skill and taste as a book-maker as well 
as to his ability and zeal as a writer and original investigator. 

The Kansas Academy of Science, though young in years, has, through the 
untiring efforts of such men as Professors Mudge, Snow, Adams, Williston, Ked- 
zie, and others, placed itself among .the foremost societies of the country, and its 
reports will be more and more in demand as it is enabled by liberal state aid to 
prosecute its work. Several of the most valuable papers in this report have al- 
ready appeared in the Review, and others will be published hereafter, either in 
full or in. condensed form. 


Two Montus In Europe. By O. R. Burchard, A. M. Syracuse, N. Y.: Davis, 
Bardeen & Co. 168 pp, 8vo, paper; 5oc. 
Professor Burchard, having snatched two months from his labors as instruc- 
tor in the Normal School, Fredonia, N. Y., in the summer of 1873, devotes 168 
pages to informing the public, in a very pleasant and easy style, what he saw and 
how little it cost him. He seems to have made the grand continental tour, in- 
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cluding Scotland, England, Belgium, Germany, Switzerland, Italy and France, 
and seen about all that is worth seeing, in eight weeks and for the moderate sum 
of five hundred dollars. Cook’s patent tours are made now for a much smaller 
sum, but necessarily with less satisfaction, as the whole trip is on the ‘‘right through 
without change of cars” plan, and we think we should prefer Prof. Burchard’s 
manner of doing it, even at a slightly increased expense. 


REPORT OF THE OBSERVATIONS OF THE SOLAR EcLipsE—July 29, 1878. Made at 

Fort Worth Texas. 

The party making these observations consisted of Messrs. Leonard Waldo 
and R. W. Willson, of Harvard College; Prof. J. K. Rees, of Washington Uni- 
versity ; W. H. Pulsifer, of St. Louis, and F. E. Seagrave, of Providence, R. I. 
The special end in view was the observing and recording of such phenomena as 
might aid in establishing the correct theory regarding the corona which surrounds 
the sun during atotal eclipse. The observations made at Fort Worth are regarded 
as particularly valuable, and this report comprises the individual records and cal- 
culations made by each of the above named gentlemen, and is presented in a 
handsome quarto volume, published at Cambridge, Mass., illustrated with several 
photographic illustrations showing different phases of the sun at different periods. 
of the eclipse. We published an abstract of the less technical portion of this re- 
port in the August, 1878, number of the REVIEW. 


OrHER books and pamphlets received, which will be noticed hereafter: Pro- 
ceedings of the Academy of Natural Sciences of Philadelphia, Part III, Septem- 
ber, October, November and December, 1873; edited by Edward J. Nolan, M. 
D.—Report of Davenport Academy of Natural Sciences, January 1, 1879.—On 
the Double Stars discovered by Mr. Alvan G. Clark, by S. W. Burnham, Chi-. 
cago, April, 1879.—Kansas State Historical Society, First Biennial Report, 
January 21, 1879, by Judge F. G. Adams, Secretary.—The Twelfth Annual Ses- 
sion of the Missouri Press Association, May, 1878, edited by M. B. Chapman, 
Secretary.—Speech of Hon. B. J. Franklin, M. C., upon the Indian Question, 
Oklahoma Territory. —The Silk Worm ; a Manual of Instruction for the Produc- 
tion of Silk, by Prof. C. V. Riley. —Remarks on Fossil Shells from the Culorado 
Desert, by Robt. E. C. Stearns, March, 1879.—Address of Prof. J. K. Edgerton, 
M.D., at Fort Wayne Medical College, on Education and the Medical Profession 
in Indiana.—The Cultivation of Chemistry, by F. W. Clark, S. B , University of 
Cincinnatl, O., an abstract of which excellent address was published in the RE- 
viEw for September, 1878.—Biennial Report of the University of Kansas, 1877-8. 
—Nineteenth Biennial Report of Board of Managers of Missouri Lunatic Asylum, 
Fulton, Mo., 1878.—Biennial Report of the State Agricultural College, Man- 
hattan, Kansas, 1877-8.—Catalogue of Oberlin (Ohio) College, 1878-9.—Kansas 
City in 1879, McEwen & Dillenback.—Leadville and Ten-Mile, H. T. Wright & 
Co., 1879, 25¢. 
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MOT Ten TA NOT: 


In commencing upon the third volume of 
the REVIEW, we again present our thanks to 
our exchanges for their many favors and kind 
words during the past year, and to all of our 
subscribers and patrons for their aid, but es- 
pecially to the citizens of this city, who have 
been its chief support at all times and with- 
out which the REVIEW would have succumbed 
long since. 

We are aware that some of this cordial sup- 
port is due to the pride which the Kansas 
City people take, and have always taken, in 
any commendable enterprise originating here, 
but we are also satisfied that most of it is due 
to genuine appreciation of a work which ev- 
ery intelligent citizen must admit has been 
called forth by the literary and scientific 
tastes of the people of the city itself. The 
fact that the principal contributors to the RE- 
vIEW have been our own fellow-citizens and 
that their articles have been copied from it 
by most of the prominent scientific periodi- 
cals of this country and England show this to 
be so; and the large and increasing attend- 
ance at the monthly meetings of the Academy 
of Science also shows it beyond question, In 
fact, despite the most remarkable engross- 
ment of the entire male population in busi- 
ness, we do not believe there is a city of its 
size in the West where there are so many 
gentlemen in the various professions and de- 
partments of trade who manage to find time 
for some scientific and literary recreation, 
nor indeed so many who have distinguished 
themselves in the various fields of scientific 
investigation and research as well as in liter- 
ary exercises. 

To such a people it is only necessary to 
suggest that the REVIEW is not, as yet, quite 
self-sustaining, to secure sufficient additional 
support to place it fully on its feet and enable 
its editor to do ample justice in the way of 
good work and fine illustrations to the excel- 
lent material offered him. 


In future the REVIEW will be issued at the 
commencement of each month, instead of on 
the 15th as heretofore. This will explain 
why the present number is for May and not 
for April, as it otherwise would have been. 


OwING to the fact that the official business 


-of the editor of the REVIEW occupies all of 


his time during the day, rendering it imprac- 
ticable for him to call upon all his friends in 
person, specimen copies will be sent out to 
many who are not now taking it, in the hope 
that upon examination they may be induced 
to subscribe. If those so receiving the RE- 
VIEW do not desire to become subscribers, 
they will please return the specimen numbers ; 
otherwise, it will be understood that they like 
it wellenough to receive it regularly. 


WE are much gratified at the success our 
plan of giving premiums to subscribers has 
met with, and herewith reprint it, that all 
who desire to avail themselves of the offer 
may still do so, viz: 

To any person who sends us $3.50, we wil 
send the REVIEW for one year and any $1.50 
book published by D. Appleton & Co., S. C. 
Griggs & Co., Robert Clarke & Co., Hough- 
ton, Osgood & Co., Roberts Bros., or J. B. 
Lippincott & Co. 

To any one sending us $3.75, we will send 
the REVIEW for one year and any $2 book 
published by any of the above firms. 

Persons desiring to subscribe for the RE- 
VIEW and purchase any book or books or 
subscribe for any other periodicals published 
or obtainable in this country, can obtain” 
special rates by applying to the editor in per- 
son or by letter. 

It is also quite a source of pleasure that so 
many of our old subscribers are having their 
back numbers bound for preservation, and 
that so many of our new ones are ordering 
the first and second volumes. As before 
stated, all subscribers who have lost or missed 
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any numbers of the first or second volume 
can have them supplied gratis by the editor, 
and they can also have either or both years’ 
numbers handsomely bound in half morocco 
and cloth sides for $1 per volume. 

Back NuMBERS.—To any subscriber for 
the coming year we will furnish the back 
numbers of the first and second year for 
$2.25 each set, bound, or $1.25 each, unbound. 


WE shall publish in the next issue of the 
REVIEW a profusely illustrated archzological 
article, by Prof. F. W. Putnam, of the Pea- 
body Museum, descriptive of his remarkable 
discoveries in Tennessee. 


THE regular lighting of Monumental Park, 
in Cleveland, Ohio, with the Brush electric 
light, commenced April 29th, being the first 
regular public lighting with electric light in 
any city in the United States. The effect ful- 
It gives three 
times more light than was formerly given by 
110 gas-burners, there being only twelve elec- 
tric lights used. The light, under contract, 
costs the city $100 per year less than the gas 
formerly used. 


ly demonstrates its success. 


WE are under lasting obligations to Hon. 
B. J. Franklin for a copy of Walker’s Statis- 
tical Atlas of the United States, a most valu- 
able work of reference, and one which ex- 
ceeds in comprehensiveness of plan and 
excellence of execution anything of the kind 
ever published. 


THE article in this number of the REVIEW 
upon ‘‘An Eleven Years’ Period of Sun-Spot 
Observations,” is the work of the Quaker 
shoemaker-astronomer, -William Dawson, of 
Spiceland, Indiana, a self-taught mathemati- 
cian and observer, who, though dependent 
upon his daily toil for a living, has had the zeal 
and energy to partly earn and partly manu- 
facture, with his own hands, a fine telescope, 
which is mounted upon his humble shop, and 
with which he has made observations in as- 
tronomy that have rendered his name well 
known among the best scientists of Europe 
and America. His is almost a parallel case 
with that of Thomas Edwards, the Scottish 


shoemaker naturalist, recently made famous 
by Samuel Smiles, and it is to be hoped that 
equal or greater good fortune may overtake 
our astronomer and put him in condition to 
prosecute his favorite study untrammeled by 
the cares of bread-getting. 


THE address of Dr. Fee before the Kansas 
City Academy of Science, March 25th, upon ~ 
“‘The Science of Language,’’ was a most in- 
teresting and scholarly production, and gave 
great pleasure to his audience. Being largely 
oral, we regret our inability to present it to 
the readers of the REVIEW. 

That of Prof. B. F. Mudge, the veteran 
geologist of Kansas, at the April meeting, 
upon ‘‘Mines and Mining,” although of en- 
tirely different character, was listened to by a 
full house with great attention and interest. 
Prof. Mudge uses no notes, and his manner 
of delivery is remarkably free and pleasant— 
almost conversational. 

The Monthly Summary of scientific progress 
is becoming quite a feature of the Academy 
meetings, and those of Prof. Parker, at the 
March, and of Rev. Dr. Roberts, at the April 


‘meeting, were models in their way. 


THE lecture on ‘‘ The National Yellowstone 
Park,”’ by Prof. W. I. Marshall, to be given 
at Coates’ Opera House, May goth, will be, be- 
yond question, the most acceptable entertain- 
ment ever offered to the intelligent people of 
Kansas City, and the Academy of Science de- 
serves the thanks of the community for se- 
curing for them so great a treat. Aside from 
Prof. Marshall’s fascinating style as a lec- 
turer, the stereopticon illustrations are abso- 
lutely superb, being from photographs of all 
the wonders of that marvelous region, taken 
by a thoroughly scientific and artistic opera- 
tor, under the most favorable circumstances, 
and handled in the most skillful manner by 
Prof. Marshall’s competent assistant. 


THE third annual meeting of the Kansas 
City Academy of Science will take place on 
the evening of the last Tuesday in May, at 
which time an anniversary address will be 
delivered by Rev. James Marvin, Chancellor 
of the Kansas State University ; officers elect- 
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ed for the ensuing year, and other appropri- 
ate exercises. 


THE London Monthly Journal of Science, 
one of the standard scientific periodicals of 
the old world, has again complimented the 
REVIEW by copying from its columns the able 
article of Prof. Nipher, of St. Louis, on ‘‘ Our 
Conceptions of Physical Law,” published in 
the January, 1879, issue. As this is the third 
time in less than one year that it has bor- 
rowed an article from us, we feel constrained 
to regard it as very flattering to so young and 
so Western a journal. 


THE May number of Harpers Magazine 
is very richly illustrated, containing over 100 
engravings that may confidently challenge 
comparison. The illustrated subjects offer 
unusual opportunities for picturesque treat- 
ment. Among the very many excellent arti- 
cles, none exceeds in interest to the lover of 


‘art that upon ‘‘The Study of Art in Boston”’ 


—an admirable and comprehensive treatment 
of the subject by George P. Lathrop, with 
twenty-eight fine illustrations. After show- 
ing what, and by what methods, the student 
in the Boston schools learns of Art, the re- 
mainder of the paper is a description of the 
Boston Art Museum, with its principal and 
subsidiary art schools. William Blaikie’s pa- 
per on “The Risks of Athletic Work” is 
timely and important—well worth the 
thoughtful perusal of all college students 
and others who are liable to be carried away 
by the recent tide of muscular strain which is 
upon us. The ‘‘ Editor’s Easy Chair,’ be- 
sides much that is interesting in the way of 
social and literary gossip, has a timely discus- 
sion of the present outlook of the question of 
international copyright. The ‘* Literary Rec- 
ord”’ isample and incisive. The ‘‘ Scientific 
Record,’’ with its full review of scientific 
progress, meets a want not otherwise as well 
ministered to in current literature; and the 
**Editor’s Drawer” contains a rich fund of 
amusement for every class of readers. 


THE discussion in the Worth American Re- 
view for May of the question of ‘* Law or De- 
sign in Nature,” by such able, learned and 


liberal men as Prof. Newcomb, Prest. Noah 
Porter, Rev. James Cook, James Freeman 
Clarke, D. D., and President James McCosh, 
is one that must necessarily be productive of 
good in settling the hitherto irreconcilable 
points of difference and questions of belief 
between scientists and theologians, from the 
fact that they will be compelled to state the 
points under discussion plainly and clearly to 
start with, and to confine themselves to them 
afterward. It will also be a means of driv- 
ing off many of the bugaboo notions of cer- 
tain good people who seem afraid to have the 
long revered teachings of the Bible ventilated 
and examined under the light of late scientific 
discoveries. 

The article on ‘‘ Recent Progress in Ap- 
plied Science,” by Prof. Henry Morton, is 
highly interesting and readable. 


WE learn from Sczence News that Prof. J. 
H. Allen, of the Zoological Museum at Cam- 
bridge, Mass., has a work in press upon the 
Primipedia or ‘‘ fin-footed ’”’? marine mammals, 
such as the sea-elephant, whales, seals, wal- 
ruses, dolphins, etc., which is the most elab- 
orate that has ever appeared upon the sub- 
ject ; giving classification, description and geo- 
graphical distribution of each species, as well 
as geological history of the group. Thisisa 
department of science never before fully writ- 
ten up, and we await the appearance of the 
work with great interest. 


FRoM the three numbers of the /zdex Med- 
zcus—edited by Dr. John Billings, U.S. A., 
and Dr. Robert Fletcher, M. R. C.S., of Eng- 
land—which have been received up to this 
time, we are satisfied that it will be a most 
useful and valuable work to physicians every- 
where, and we know that its preparation inso 
good aform must be a very laborious task for 
its editors and compilers. Washington, D.C., 
$5 per annum. 


Bot the United Service, which is a hand- 
some magazine, devoted to military and naval 
matters, and Sunday Afternoon, to which we 
have several times referred as the best thing 
of the kind published in the country, contain 
strong articles on arctic exploration and the 
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Howgate scheme of progressive colonization 
of the polar regions. This subject deserves 
the attention of Congress, and will doubtless 
receive it before the close of the session. 


THE Archives of Medicine is a new bi-month- 
ly journal of 112 pages, edited by Prof. E. C. 
Seguin, M. D., assisted by Drs. T. H. Mc- 
Bride, M. D. Mann and L. H. Stimson, with 
an able corps of collaborators. Published by 
G. P. Putnam’s Sons, New York; $3 per year. 


Rost. F, CLARKE & Co. send us a pamphlet 
containing two lectures written by Gen. M. 
F. Force, the first on ‘‘Some Early Notices 
of the Indians of Ohio,”’ and the second enti- 
tled ‘*To What Race Did the Mound-Build- 
ers belong?” both of which show much re- 
search and original speculation ; and the latter 
especially will be of great interest to archzol- 
ogists and isan important contribution to the 
literature of the pre-historic period. 


THE Atlantic for June will be a number of 
extraordinary interest. It will contain a study 
of a ‘‘ New England Factory Town,” by the 
author of ‘‘Certain Dangerous Tendencies in 
American Life;”’ a sharply critical paper on 
‘*Wood Engraving and its Corruptions,’’ by 
Mr. W. J. Linton, the greatest living master 
ofthe art ; an essay by Charles Dudley Warner; 
a literary study by T. B. Aldrich; an abund- 
ant installment of ‘‘ Irene the Missionary ;”’ a 
very striking story of New England life in one 
number; a humorous story of Southern life; 
a sketch by W. D, Howells; a criticism of 
the exhibitions of the Artists’ Association and 
the National Academy ; tales, 
sketches, articles and poems, besides very full 
‘‘Contributors’ Club”? and ‘* Literary No- 
fices.27 


and other 


PROFESSOR BARFF’s article in Van Wos- 
trand’s Magazine for May, on ‘‘ ‘The Treat- 
ment of Iron to Prevent Corrosion,” is one 
which should be widely read by iron manu- 
facturers, and its principles applied to every 
article manufactured by them, especially such 
as are to be exposed to the action of the 
weather. From the examples given by him it 
is evident that he has hit upon a perfectly suc- 


cessful and feasible plan for accomplishing a 
long-looked-for desideratum in the mechan- 
ical arts. 


THE Popular Science Monthly begins its fif- 
teenth volume with the May number, which 
contains at least its usual amount of first-class 
articles. Messrs. Youmans have built up 
this journal under great difficulties, but it 
has now become one of the essentials to every 
reading man’s study table, and they and the 
publishers are reaping a suitable reward. 


OwInc to the sad bereavement of the gen- 
ial Permanent Secretary of the A. A. A.S., 
Prof. F. W. Putnam, he has been prevented 
from activity in arranging the preliminaries 
for the Saratoga meeting. He therefore del- 
egated his powers to Prof. H. C. Bolton, of 
Trinity College, Hartford, and to Prof. D. S. 
Martin, of Rutger’s Female College, New 
York City, as a committee of two. Dr. Bol- 
ton’s previous experience in these matters will 
be of the greatest benefit to the Association 
as well as to the local committee at Saratoga, 
whose President is Dr. R. C. McEwen, and 
Secretary Prof. H. A. Wilson. 

The Saratoga meeting begins August 27th, 
anda very large attendance is expected. The 
Appalachian Club, the Entomological Club, 
and the Anthropological Association meet at 
Saratoga at the same date, and their mem- 
bers will swell the numbers attending the As- 
sociation. 


WE are indebted to W. A. Lee, Esq., of 
Winfield, Kansas, for a sketch of a spinal ver- 
tebra and portion of a rib of a mastodon dis- 
covered in Sumner county by Dr. Cooper. 
The bones were found about two feet under 
ground, but apparently the original surface 
had been about thirty-three feet higher than 
at the time the discovery was made. The 
vertebral bone is about ten inches in vertical 
height and eleven across from process to pro- 
cess, and not less than three and one-half 
inches thick. The rib was traced about eight 
feet, but as this measurement exceeds any- 
thing of the kind hitherto described, it is 
probable that the trace represented two ribs 
lying together. 


\S 


RARE AND VALUABLE OLD BOOKS. 


I have for sale the following scarce and 
valuable standard works: 


St. Augustine’s Dei Civitate, 1 vol. folio, 
half calf, black letter. Venice, A. D., 1485. 
A beautiful specimen of early printing. 

Boethius’ Consolatione de Philosophiz. 1 
vol. small quarto, half calf, black letter. Paris, 
A. D. 1513. With autograph of Thomas 
Hearne, the celebrated antiquarian, and curi- 
ous marginal notes in manuscript. 

Burton’s Anatomy of Melancholy. 
folio, calf, gilt. London, 1676. 
of the celebrated work. 

Goad’s Aphorisms. 1 vol. folio, old calf. 
London, 1653. A work on Astronomy, As- 
trology, Meteorology, etc., containing much 
curious information in regard to the weather. 
storms, floods, famines, etc., in past ages. 

Lucian’s Works, literally translated. 4 vols. 
12 mo., old calf. London, 1725. 

Horace, literally translated. 1 vol. 12mo., 


I vol. 
A fine copy 


old calf. London, 1750. 
Beloe’s Anecdotes of Literature. 6 vols. 
octavo, full calf. London, 18to. An inter- 


esting compendium of early English literature. 

Hogarth’s Works, by Ireland. 3 vols. oc- 
tavo, calf, gilt. London. 

Pritchard’s History of the Infusoria. 1 
vol. thick octavo, half morocco and silk. 
London, 1864. Forty plates with many hun- 
dred figures, beautifully colored to nature. 

Say’s Entomology, Volume I. I vol. octavo, 
half red morocco. Fine plates beautifully 
colored by hand. 

Van der Hoeven’s Hand-book of Zodlogy. 2 
vols. thick octavo, cloth. London, 1865. 
Fine steel plates. 

Buckland’s Geology and Paleontology, 2 
vol. octavo, fine calf, gilt. Fine plates. London, 
1836. Splendid copy of this standard work. 

Harris’ Insects injurious to Vegetation. 1 
vol. octavo, cloth. Boston. Original edition 
with the fine colored plates. 

Dibdin’s Biblographical and Antiquarian 
Tour in France and Germany. Fine plates. 
3 vols. octavo, green calf, marbled edges. 
London, 1829. 

Dibdin’s Library Companion. 1 vol. thick 
octavo, full, tree calf. London, 1825. 

Jameson’s Bertrand du Guescelin. A His- 
tory of the Fourteenth Century. 2 vols. oc- 
tavo, cloth. Charleston, S. C. A beautiful 
specimen of printing and the only book pub- 
lished in the ‘‘Confederate States of America.”’ 

Sharpe’s History of Egypt. 2 vols. octavo, 
fine polished calf, gilt. Many curious engrav- 
ings. London, 1859. 

Holbein’s Dance of Death, 1 vol. Cr. oc- 
tavo, full calf gilt. Contains all the original 
cuts and many curious engravings besides. 
London, 1858. 

And many others equally rare and valuable. 

For prices or other information, address, 


WM. H. R. LYKINS, Kansas City, Mo. 


QUGUATOS PAPYROGRAPH 


Is a new invention for 
the rapid production 
ot fac-simile copies of 
any Writing, Draw- 
ing, or other work 
which can be done 
with pen and ink. 


AUTOGRAPH LETTERS, 


Circulars, Music, etc , 
are first written upon 
a Sheet of paper in the 
usual way, and from this written sheet 


500 COPIES PER HOUR 


May be printed upon any kind of dry paper, or other 
material, ina common Copying Press. 


This is the most Simple, Rapid and Economical 
; Process yet discovered. 

Thousands are already in successful use in Govern- 
ment Offices, Colleges, Academies, Public and Private 
Schools, Railway and Insurance Offices. Also by 
business men, lawyers, clergymen, Sunday-school su- 
perintendents, missionaries and others. 


The Simmons Hardware Co., of St. Louis, says of it: 
‘Our Papyrograph, purchased some time since, gives 
entire satisfaction. Would not be without it for 
$1,000 a year. 


For specimens of work, price list, etc., address, 


with stamp, 
THE PAPYROGRAPH CO., 


43 and 45 Shetucket Street, Norwich, Conn. 


B&- LOCAL AGENTS WANTED.“@a 


flarvard [ nivergity 
ADMISSION EXAMINATIONS 


At Cincinnati and Chicago, 1879. 


Examinations for admission to Harvarc College (pre- 
liminary and entire), the Lawrenee Scientific School, 
the Medical School and the Law School, will be held in 
Cincinnati, Ohio, and in Chicago, Illinois, on Jnne 26, 
27 and 28, beginning at8 a. m. on June 26. 


‘| hese examinations, which are identical with those 
held in Cambridge, are free to all who intend to enter 
the above departments of the University, and open to 
others upon payment of a fee of $10. 


Persons who propose to pass these examinations are 
requested to inform the Secretary of Harvard Univer- 
sity, Cambridze, Mass.. of their purpose before June 
15, and to address him for further information. 


The Admission Examinations of the University will 
be held at Cincinnati and Chicago each year on the 
three days following the last Wednesday in June. 


The precise place in each city at which the examina- 
tions will be held will be announced in the Cincinnati 
Gazette and Commercial and in the Chicago 777bunme 
and Journal of June 24 and 25. 


Reduced Price List | 
TINWARE.- 


eraiiane/Cowered bucket oi aos Neere ie s'e Wee. eo ee TGC 20." " WiOEtH) Gy eemee 
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All other goods in proportion, consisting of a full line of 
House Furnishing Goods, including Tin, Copper, Sheet Iron 
and Wooden Ware. 

Have also in stock and for sale © 


First Class Cook Stoves, 


$3 TO $5 LESS THAN EVER SOLD IN THIS MARKET, 


Embracing 47 different styles and sizes. Every Stove warranted 
to give satisfaction or money refunded in full. 

Read and be convinced that this the cheapest place in the 
West to buy House Furnishing Goods. 


ORIGINAL RED FRONT STOVE STORE, 
518 Main Street. 


JAS. REDHEFFER. 
Fing Stock of Retriverators, Ice Bins and ce Cream Freezers. 


SSS 


M. B. WRIGHT, 


& Manufacturing Jeweler, 


i AND VEALER IN 
a! 


WATCHES, CLOCKS, 


JEWELRY, 
Sterling Silver and Plated Wares, 


ra G00 MAIN STREET, KANSAS CITY. MO. 


sHICAGO, ALTON & & 57. WU 


Chicago, Kansas City & Denver 


SHORT LINES. 
PULLMAN PALACE SLEEPING CARS! 
PULLMAN PALACE DINING CARS, MEALS 75cts. 


RECLINING CHAIR CARS!! 


Without extra charge. No other line runs these cars, between 
Kansas City and Chicago. 
For further information apply to ticket agents, or to 


FRANK C. HICH, 
Western Traveling Agent, 
KANZAS CITY, MO. 


Kansas Pacific Railway. 


LANDS! LANDS! 
KANSAS TO THE FRONT! 


The Leading Wheat State in the Union in 1878, and 
The Fourth Corn State—The Great Kan- 
sas Harvest of 1878 was Solid for 
the ** Golden Belt,”’ ‘ 

The celebrated Grain Belt of country, in the 
limestone section of Central Kansas, trav- 
ersed by the Kansas Pacific. 

The following statements are taken from 
the report of the Kansas State Board of 
Agriculture for 1878: 


WHEAT! Kansas rises from the 
» Eleventh Wheat State in 
1877 to the First Wheat State in the Union 
in 1878, producing 26,518,958 bushels win- 


ter wheat, and 5,796,403 bushels spring 
wheat; total, 


32,315.36I 

Bushels Wheat, with only one-eighth of the 
State under cultivation. The organized 
counties lying in the Golden Wheat Belt of 
the Kansas Pacific produced 13,335,324 
bushels, or over 4] per cent, and, including 
unreporting counties, fully 14,000,000 
bushels, or 45 per cent of the entire yield 
of Wheat in the State, averaging 24 bush- 
els to the acre, while the average for the 
State was 17 bushels per acre. 
CORN ’ Kansas, the Fourth Corn 

e State in the Union in 1878, 
produced 89,324,971 bushels of Corn. Of 
which the Golden Grain Belt counties pro- 
duced 27,399,055 bushels, or 31 per cent, 
nearly one-third, of the entire yield of the 
State, with an equally grand showing in all 
other departments of agriculture. 

The foregoing facts show conclusively wh 
29 per cent of the increase in population in the State 

during the fast four years; and 
40 per cent of the increase in population during the 

past year; and 
43 per cent of the increased acreage of wheat in the 

State in 1878, belonged to the “‘ Golden Belt.”’ 

A Farm for Everybody.—62 500 farms—5,000,000 
acres—for sale by Kansas Pacific—the best land in 
America, at from $2 to $6 per acre, one-quarter off 
for cash, or on 6 or 11 years credit at 7 per cent in- 
terest. It don’t take much money to buy a farm on 
the Kansas Pacific ; $26 to $80 will secure 80 acres 
on credit, or $120 to $360 in cash will buy it outright. 

Send to S. J. Gilmore, Land Commissioner, 
Salina, Kas., for the ‘“Kansas Pacific Homestead,” 
a publication which tells about Lands, Homesteads, 
Pre-emption, Soil, Climate, Products, Stock Rais- 
ing, Schools, Wages, Land Explorers’ Tickets, 
Rates, etc. It is mailed free to all applicants. 

Read all you can gather about Kansas, and when 


ou decide to start, be sure and start right b 
ocating along the KANSAS PACIFIC RAILWAY. 


T. F. OAKES, Gen’l Superintendent, 
KANSAS CITY, Mo. 


LEADVILLE! 


A RICH OPENINC. 


Leadville, Colorado.—The vast deposits 
of carbonates of silver at Leadville, so many 
miles in extent, are conceded to be the 
richest ever discovered. They lay in hori- 
zontal beds, as coal or gravel, from 2 to.10 
feet thick and from $ to 100 feet below the 
surface, are mined with aid of a pick and 
shovel, no blasting or deep, expensive shafts 


being required, as is the case with the 
narrow, vertical veins of hard silver quartz 
heretofore found, muscle, energy and daily 
bread being the only requisites. 

The Best Way There.—At Kansas City 
or Leavenworth take the Kansas Pacific R’y 
to Denver, the Denver, South Park & Pa- 
cific R. R. to Webster, 70 miles west of 
Denver, thence the South Park daily stages 
28 miles to Fairplay, 42 miles to Lead- 
ville. This, the short line, saves 100 miles 
staging. Emigrants on Kansas Pacific R’y 
are carried on Fast Express Passenger Trains 
Rates as low as by any other line. 


Colorado. — The great sanitarium and 
Pleasure Resort of America; elevated above 
the influence of miasma, with its pure, 
tonic and exhilarating atmosphere, its nume- 
rous mineral springs, immense deposits of 
gold and silver and the grandeur, extent 
and variety of its scenery, offers unequalled 
attractions for the Pleasure Seeker, Scientist, 
Artist, Capitalist, the Invalid, the Over- 
worked and the gold and silver seekers. 

Golden Belt Route.—The Kansas Pacific 
R’y is the only line running entire trains 
equipped with Pullman Sleeping Palaces 
and Elegant Day and Second Class Coaches 
to Denver without change, of either passen- 
gers, baggage or mails. This being the 
short line and quickest, is therefore the 
cheapest and best route in every respect. 

Free.—Send to P. B. Groat, Gen’l Pass, 
Agt., Kansas Pacific R’y, Kansas City, Mo., 
for the new ‘Colorado Tourist,” for 1879, 
the new ‘‘ Colorado Miner, an 1879 Guide to 
Leadville,” illustrated with the best map 
published. Enclose postage stamp. 


P. B. GROAT, Gen. Pass. Agent, 
KANSAS CITY, MO. 
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KAHN & SCHLOSS, 
| The Clothiers 


| FOR THE WEST; 


S. W. Corner Missouri Avenue and Main Sts., 
Eansas City, - = Missouri. 


Keep everything in the Clothing Line that any man can want, whether he is a 
Professional man, a Manufacturer or a Farmer. 


WE MAKE ALL OUR OWN GOODS. 
DRESS AND BUSINESS SUITS A SPECIALTY ! 


Send for Samples and Prices and we will suit you. All cash orders filled by 
return mail. (Send ro cents extra for register fee, which insures absolute safety. ) 


vy WW TAWES & SONS. 


()u | 


Fren 


Price List of 


—_—_ TT + 


a 


PICT S, 


Mirror: ip. 


VV MF .orHORNE. 


= 728 Main Street, Corner 8th, KANSAS CITY, MO. 


e 


BULLENE, MOORES & EMERY, 


The Leading Silk and Dress Goods House in the West, 
Eansas City, Missouri. 


SE REN G Siwy fits. 
Bullene Moores & Emery 


Kansas City, Mo., will exhibit, this Spring, the finest selection of 


Paris Novelties, 


Ever shown in America, many of them their own direct importations, and which cannot be 
found elsewhere. 


MAN YY NEW EFHATURES 


In Plain Fabrics, will be introduced, to combine with Striped, Brocade and Plain. Gelvene 


Satins and Brocade Silks. 


REMEMBER 


That the house of 


Bullene, Moores & Emery, 


Is THE LEADING 


Silk Black Goods 


EPO. DP Se 


In the West, known particularly for its Enormous Stocks, Fineness of Quality, Durability of 
Colors, Intrinsic Values, and 


UNEQUALLED LOW PRICES. 


Bullene, Moores & Emery. — 


ee IN SA SCT Tay 


VIEW OF SCIENCE AND INDUSTRY, 


A MONTHLY RECORD OF PROGRESS IN 


SCIENCE, MECHANIC ARTS AND LITERATURE 


MARCH, 1880. NO. 


PALASONTOLOGY. 


: Bt iscee eeinanis FOUND IN JACKSON COUNTY, MISSOURI. 
a BY DR, F. A. BALLARD, INDEPENDENCE, MO. 


rhe remains of a mastodon were known to exist in an old lick in the eastern 
th county, and this information having been conveyed to me by credible 
, backed by a fragment of a bone of the fore-leg, I thought it best to make 
pe ersonal inspection of the remains. So in company with Mr. Tidswell and a 
i o knew the spot well, I went to the place indicated—some twenty miles 
e—and, upon inspection, found the road had been considerably washed, 
merous ruts, from a few inches to three or four feet, were found in very 
d clay which apparently out-cropped just at that place, and no doubt 
d the bottom of the lick, for such it had been, as a responsible person vouch- 
ts in my presence. This clay overlaid a very thick bed of ferruginous 
ne and both the rock and clay were strongly impregnated with iron, as the 
licated. On the edge of the largest rut and on top of the ground I found 
ins f what was supposed to be a log of peculiar kind of wood. What 
es ne could tell, but a close examination showed it to be an enor- 
n an advanced stage of decomposition, both by the action of the 
d the triturating and grinding process of wagon wheels, crushing the 
reasure every time they passed over it. One man declared that he had 
that ‘ere log 0 wood to be there nigh onto forty year, and hearn that a 
there.” Others said that when it was first discovered, it 
age found in that sik i anywhere. | But the mhas PIOV> = ine 
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imprint in the clay,) fourteen inches in diameter, or over forty-two inches. in 
circumference, and as it lay 7 sifw, twelve feet in length with a curve of probably 
two and one-half feet. At the distal end the tusk appeared to have been broken 
off and was all of four or five inches thick, and I judge there was at least a foot 
gone. Three feet of it were found in a state of preservation sufficient to bring 
home, a segment of which I gave to Judge West, who will exhibit it at the Academy 


PORTION OF ULNA OF MASTODON, 53 POUNDS IN WEIGHT. 


of Science. We found but one large bone, the ulna, a drawing of which is sent, 
with measurements. Other bones were found, presumably of the feet, but were 
in a soft condition and could not be handled. _I think the drawing will illustrate 
the bone better than description, as the measurements are correct, and sketched 
from the picture taken of it. It is my intention to make more trips to the remains, 
and if possible, not wait for Gabriel’s trump to arouse him from his slumbers, as 
the neighbors would do. I have the best wishes of the Hulse brothers, in the 
neighborhood, and others who are willing to render me all the assistance in their 
power. From the formation of the soil, I think I shall, during the coming summer 
have a rare treat for the scientists of Kansas City. I will keep the Review posted 
in the discoveries as they progress from time to time. 


ARCHALFOLOGY. 


THE CONNECTION BETWEEN ARCHAZOLOGY AND HISTORY. 
A. J. CONANT, ST. LOUIS, MISSOURI. 


I am asked ‘‘ whether it is the common understanding of anthropologists and 
archeologists that the pre-historic men of the Stone, Bronze and Iron epochs are, 
as Quatrefages states in regard to the Canstadt race, traceable continuously and 
connectedly ‘through the entire space of time which has elapsed from the Quater- 
nary period to the present day,’ or that there is a gap between those of the Iron 
age and the pre-historic Egyptians, Chaldeans, etc.” 

As far as I am able to judge, I believe the statement of Quatrefages explains 
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the opinion of the best informed anthropologists,among whom the French savants 
stand, I think deservedly, in the front rank. But this opinion, I think, is only 
considered demonstrated beyond doubt as far as Europe is concerned. ‘The an- 
tiquities of Asia and of the valley of the Nile have not been studied sufficiently to 
warrant conclusions and statements so positive concerning pre-historic man in 
thoseregions. The conditions in the latter country seem to have been so different 
as to cause the development of a civilization unlike anything found in Europe. 
We meet, in the valley of the Nile and on the Assyrian plains, long before the 
dawn of history, the remains of a civilization which astonishes us. This must be 
accounted for partly by the wonderful fertility of the soil. Take Egypt, for ex- 
ample. Here was a strip of territory shaped—as far as proportions of length and 
breadth go—like one of her obelisks, nine hundred miles long by ten miles in 
width, with a soil like that of our American bottoms, of exhaustless richness, and 
watered by the perennial flow of the Nile. When the first migrations took place 
from the central home in Asia, the tribe, or tribes, which first possesed this beau- 
tiful valley found nature producing spontaneously, almost, the needed fruits of 
the soil, and inviting them to tempt her bouaty still further. The taste and habit 
for agriculture were speedily developed to a degree which required ages to ac- 
complish in more sterile lands, and where men could derive their supplies more 
largely from the chase. 


When Italy was known only as the home of a barbarous, savage people, and 
what was afterward known as Greece was inhabited. by scattered families and in- 
significant tribes, known as Dorians, A‘olians, and the like, Egypt stood forth 
alone in the splendors of her achievements in learning, science and the mechanic 
arts. Even then education was the heritage of the masses. In the granite 
quarries are pictures of men with tablets keeping account of the labors of the 
workmen. The French, in their explorations, discovered a tomb dating 1700 
years before Christ, and inscribed to ‘‘To the Chief of Books,” showing that at 
that remote period Egypt had her libraries and paid high homage to literature and 
her learned men. 


When Germanicus Cesar visited Egypt and gazed with wonder on her im- 
posing monuments, he asked the priests to read the inscriptions with which they 
were covered. ‘They replied: ‘‘ These record the greatness of our nation in 
former times, when seven hundred thousand men bore arms and carried our con- 
quests to distant lands,” etc. And among the lists of the ancient rulers of those 
times, they read the name of a queen—Scemiophra. Facts like this speak vol- 
umes for the glory of Egyptian civilization, and tell unmistakably how woman 
was respected and adored in those early days of the world’s history. Here 
_ were mighty cities, and thousands of canals connecting with the Nile, by which 
artificial lakes and reservoirs beneath the cities were supplied with water for irri- 
gating the land and supplies in times of drouth. When we read ofthe long voy- 
ages of her mariners, and their cedar ships 500 feet long, we are filled. with 
astonishment. 
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We cannot trace the growth of the civilization of Egypt; we oily know her 
in her culmination and decline. She bursts forth like a meteor in the first pages 
of history, or likea bride appareled for her nuptials. While numerous barbaric 


tribes paid tribute to her power, they seem to have been influenced but little by 


their contact with the higher life and refining customs of the Egyptians. 

_ Soon the plains of Sodom we meet another phase of human development not 
unlike, in some respects, that presented in the valley of the Nile. Here, too, 
were numerous cities inhabited ‘by a fixed people engaged in trade and manufac- 
tures, of which Sodom seems to have been the most important. When Abraham, 
the Hebrew (or immigrant, as the word means), fixed his home upon the uplands 
adjacent to the plain upon which the city stood, he could gaze from the door of 
his tent upon a scene of rare beauty, where, doubtless, as Croly says, 


‘‘On pomp and spectacle beamed morning’s glow, 
On pomp and festival the twilight fell.” 


It will be remembered that it is in connection with this city that we have 


the first account of organized warfare. Now the point to be specially noted is 
this: Among the tribes attacked by the confederated kings who came up against 
Sodom, was one tribe known as Horites, who also often afterward appear in his- 
tory. Now these Horites were veritable Troglodytes—cave-dwellers. Here, then, 
we have the significant fact of a rude and primitive people living near, if not in 
close proximity, to the sumptuous civilization of the cities of the plain, and still 
preserving their ancient customs and modes of life. The same thing is taking place 
before our eyes, in our own country, to-day. The red men are displaced, but 
are not changed; they resist all our efforts for their civilization. 

It will be seen, by the foregoing considerations, with what caution the 
archeologist should pursue his investigations, and how easily he may be misled in 
the conclusions he draws from the discovery of rude memorials which evidence 
almost infantile skill, when found in companionship with relics which indicate a 
high advancement of the industrial arts and social life; for it has sometimes 
happened that, under the fascination of a new discovery, able and conscientious 
men have been led by a temptation hard to resist, to lend the weight of their 
names to too hasty generalizations. 


REV. S. D. PEET, CLINTON, WISCONSIN. 
To the same question, Rev. S. D. Peet replies as follows: 
Cuinton, Wis., January 10, 1880. 


The archzologists have not come to any definite conclusion on the point as to 
the Stone, Bronze or Iron ages being successive, or synchronous. Many think that 
they overlapped, and in large districts there is no doubt that the ages did over- 
lap, though it is probable that in localities the stages of society, or the succession 
of immigrating races, are marked by these distinctions. There is no gap between 
the Iron age and the pre-historic Egyptians. In fact, it is difficult in ancient his- 


Bite. 


RECENT ARCHAOLOGICAL DISCOVERIES IN OHIO. 647 


toric countries to tell when the Iron began and when the Bronze prevailed, and 
so, too, when the Bronze began and the Stone prevailed. 

As to the sre-historic Egyptians, or Chaldeans, no one, to my knowledge, 
claims that there was a pre-historic age with these nations which can be traced 
separately from the historic, though in India this is the case, and probably may 
be in Persia. Troy, you know, had its various ages, as did Judea; but the Stone 
and Bronze are wonderfully mixed up. R 

I think Quatrefages is right as to Europe. The singular fact about America 
is that the -highest state and order of man, so far as discovered, is the earliest. 
The auriferous gravels only confirm my position on that point, and the ‘* missing 
link” is all bosh. Tertiary man may be the missing link, but produce him before 
you tell what he is. { 


PROF. O. T. MASON, COLUMBIAN COLLEGE. 


And Prof. O. T. Mason answers it thus: 
CoLuMBIAN COLLEGE, D. C., January 14, 1880. 


The opinions of archeologists are so divided as to the continuity of man in 
any portion of Europe, that it is best to hold our own in abeyance for more light. 
The craniologists rely upon certain characteristics to determine the question of 
race, and wherever these marks are found the race is forthcoming. If this be 
true—if the crania were all found in the exact geological environment from which 
they profess to have come, if the stratigraphical relations of quaternary beds are 
accurately known, and if certain cranial marks are the sure indications of certain 
races—then we may say something about the sequence of pre-historic tribes on a 
given area. 


RECENT ARCHAOLOGICAL DISCOVERIES IN ADAMS COUNTY, 
: OHIO.* 
\ 


The Ohio Valley, and this immediate section in particular, is rich in remains of 
that wonderful prehistoric race, the evidences of whose civilization have been per- 
petuated in those curious pieces of engineering from which we derive the euphon- 
ious name ‘‘ Mound Builders,”’ given them by archeologists. Within the past few 
days wonderful discoveries have been made in this vicinity, which open up a new 
chapter in the history of this remarkable race, and throw much light upon their 
manner of living, their social nature, and their physical character. In different 
sections of the world, at different periods of its history, there. have been found the 
remains of an enormous fauna and flora, and ofa gigantic race of men. So rare 
and far apart have been these discoveries, however, that we have looked upon 
historical accounts of them as cleverly constructed pieces of fiction, and been loth 
to believe that there ever existed a race of men able to battle with the savage 
mastodon or the fierce megatherium. It remains for Adams County to come for- 


* The statements in this article are very remarkable, but they are vouched for bya friend in whom we 
have great confidence,.—Ep. 
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ward with a startling confirmation of the scriptural text, ‘‘And there were giants 
in those days.” For in Adams County have been found not only the bones of a 
gigantic race of men, but their implements of warfare and husbandry, and excel- 
lently preserved specimens of their art in sculpture, painting, engraving and 
writing. 

Whether these prehistoric giants had a hand in the erection of those splendidly 
designed and durably constructed pieces of engineering which stretch across the 
country, from the headwaters of the Ohio to the mouth of Rio Grande, there to 
commingle with a similar chain of roads, mounds and fortifications coming down the 
Pacific Slope, and continue on through Mexico, Central America and the South 
American States, to be finally lost in the unexplored barrens of Patagonia, will be 
- left for the solution of a wiser head than your correspondent possesses. He sim- 
ply relates the facts; the scientists may build thereon the theories. 

In conversation with some of the oldest citizens of this county I have been 
unable to learn the date of the discovery of a cave on the old Smith farm in Tif 
fin Township. Its existence was known to the earliest settlers, and they probably 
learned it from the Indians. For years it has been a place of resort for the cur- 
ious, and was always esteemed a great natural curiosity. The old Smith farm is on 
the Portsmouth pike, between fifteen and sixteen miles northeast of Manchester. 
The farm is now owned by Mr. Samuel Grooms, and is a fertile, well-cultivated body 
of land. About a mile from the pike is a level plateau of two hundred odd acres, 
surrounded on all sides by lofty hills. As you near the mouth of the cave there is 
a gradual depression of the ground on all sides, forming what, in the local nomen- 
clature, is denominated a ‘‘sink-hole.” At the bottom of this circular basin is a 
hole, three feet in diameter, and about twenty-five feet in depth, at which distance 
from the surface you strike the floor of the first chamber in the cave, a dry cav- 
ern thirty by twenty feet, with smooth floor, roof, and walls of freestone. Cross- 
ing the room you enter a corridor five feet wide, connecting it with another 
chamber, smaller than the first, and this in turn is connected with a third chamber 
by a similar corridor. The third room is about the size of the first, but it has a 
lofty, arched dome, and the walls, floor and roof are of limestone. Through this 
rock water has oozed for countless ages, and formed thousands of glistening sta- 
lactites and stalagmites. Nowhere else in the cave do you find the limestone 
cropping out, and nowhere else do you find these slow-growing formations To 
gain access to the fourth chamber it is necessary to climb a steep bank and squeeze 
through a narrow fissure in the rock. In one corner of this chamber is an eleva- 
tion, which, when surmounted, discloses a yawning well, with a mouth ten feet 
in diameter, and of unknown depth. Apply your ear to the edge of the well and 
you can hear the hollow roaring of a stream of water hundreds of feet below. Be- 
yond this chamber are five others connected by narrow galleries. The cave 
comes to an end against a perpendicular wall of solid rock, in the ninth chamber, 
and about five hundred yards from the mouth. The floors of all the chambers’ex- 
cept the one where limestone crops out, are dry. All are mathematically regular 
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in shape except this one. They are of different lengths, but all are of the same 
width and height. It is a romantic place for a picnic, and has been given up to 
such rural festivities for years. Every corner of the cave has been thoroughly ex- 
plored a thousand times, and the walls of the limestone chamber are covered with 
the names of visitors and the dates of their visits. One, high up on the wall, reads, 
«Von Brady, 1789.”" Von Brady was a pioneer Indian fighter and hunter, who 
came here in advance of the ‘‘ Ohio Company,” in 1786. He was a daring man, 
and sent many of the red men to the ‘‘ happy hunting grounds.” 

A few days ago a party of gentlemen visited the cave, provided with a plen- 
tiful supply of lanters, ropes and tools, for the purpose of exploring the mysterious 
well. The following were the gentlemen composing the party: Messrs. M. R. 
Brittingham and Andrew Long, leading Manchester merchants; Mr. Ernst T. 
Kirker, one of the editors of the Manchester Jndependent; S. Newton Griffith, 
Esq., of the Adams County bar; Mr. Samuel Grooms, the owner of the cave, and 
the Commercial correspondent. 


Arrived at the cave, it was thoroughly explored, and then a rope ladder, 100 
feet long, with which we had provided ourselves before starting out, was lowered 
down the well, and Mr. Kirker headed the exploration. | When about fifty feet 
from the top of the well he called out to the party above to come down. We has- 
tily descended, to find our friend standing at the entrance of a narrow gallery, 
leading out from the well. This gallery led back a considerable distance and got 
wider, debouching finally into spacious chamber. 

The distance from the mouth of the well to the top of this gallery is forty- 
seven feet. From the roof of the gallery to the floor is ten feet, six inches. At 
its mouth it measures five feet, four inchesin width. The gallery is straight, fifty 
feet long, has a gradual descent, and where it enters the main chamber, twenty- 
five feet in width. The chamber is 225 feet long, 110 feet wide, and twenty-four 
feet high. The roof, floor and walls of both the gallery and chamber are smoothly 
finished. In the center of this chamber is a sarcophagus and mausoleum combin- 
ed. The mausoleum measures at its base fifty-five by thirty-five feet. It is of 
simple though wonderful design, and carved out of solid rock. Its base is paneled 
on all sides, those panels containing bas-reliefs which are supposed to illustrate the 
four seasons of man’s life—childhood, youth, manhood and oldage. At the ends 
of the bas-reliefs are tablets full of written characters, resembling the Hebraic, pre- 
sumed to be memorials of the person or persons in whose honor the mausoleum 
is erected. The carving on the bas-reliefs is of the most delicate description, and 
fully equal to the Grecian school of sculpture. The limits of a newspaper article 
will not suffice to fitly describe them. From the floor to the top of this base is six 
feet. The base is hollowed out at the four corners, and these excavations are 
covered with slabs of freestone, accurately fitted and so firmly cemented that a 
cold-chisel struck with a: heavy hammer made little or no impression on the cem- 
ent. They are of uniform size, measuring five by twelve feet. In the center of 
the mausoleum rises a couch, two feet, five inches in height, twelve feet in length, 
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and five feet in width. On the couch is extended the figure of a man. It is 
probably of life size, and measures nine feet, four inches in length. The limbs 
are finely proportioned and disposed in an easy and graceful manner. The arms 
are folded across the breast, and the fingers clasp a bunch of leaves resembling 
the oak, reproduced with such fidelity to nature that they look like petrifications. 
Every vein and serration of the leaf is perfect. The figure is partially nude, a 
mantle or scarf crossing the breast and falling over the loins in graceful folds. The 
face is strong and robust in outline, and the contour of the features is decidedly 
Israelitish. The head is covered with a winged cap or helmet. At each corner 
of the couch is a vase four feet, five inches high, covered with beautifully carved 
flowers and leaves. ‘They are in shape something like an amphora, except that 
the bottom is flat and the handles affixed to the body of the vase. The neck is 
thirteen inches in length and tapers gradually and gracefully. The vases are of 
uniform size, although the carved designs are different. They measure in circum- 
ference four feet, five inches. Suspended from the roof by delicate copper rods, 
directly over the head of the recumbent figure, is a copper lamp of unique de- 
sign, elegantly chased. At each corner of the mausoleum rises a carved pyramid 
column, surmounted by caps that are unmistakably Doric. 

On two sides of the room are tombs of humbler design. ‘They are side by 
side, of uniform size, and twenty innumber; tenona side. Like the mausoleum, 
they are carved out of the solid rock, and embellished with bas-reliefs. Their di- 
mensions are as follows: Length, twelve feet; width, five feet; height, five-feet. 
The tops are covered with slabs, securely cemented. _On the front of each is a 
raised scroll, covered with written characters similar to those on the panels of the 
mausoleum. 

On the wall of the room opposite the entrance, are painted twenty-five faces, 
no doubt portraits of those whose bones lie in the tombs. They are faded and 
blurred, but still distinct enough to be deciphered. The colors used are red, yel- 
low, black and white, and were evidently laid on with oil. The portraits are ex- 
ecuted in a superior manner, and the anatomical portion of the features is 
preserved to an exact degree. 

After our first astonishment over these wonderful discoveries had in a meas- 
ure subsided, we seized the tools, and set to work to open one of the tombs. It 
was no easy task. Our chisels would not cut the cement which held the slab in 
place, and we were at last forced to batter the tomb to pieces. The walls were - 
thin, and a few blows of a heavy sledge-hammer shattered the freestone to atoms. 
To our great surprise there lay before us not a few handfuls of crumbling dust, but 
a splendidly preserved mummy, swathed in cloth covered with a thick varnish, 
which emitted a pleasant aromatic odor not unlike balsam of fir. The mummy 
measured nine feet one inch in length, and the cloth in which it was wrapped, 
although of coarse texture, was skillfully woven. One of the party cut the wrap- 
pings from the face, but did it so clumsily that the head crumbled into dust. 
Portions of the hair remained sticking to the cloth, and your correspondent brought 
some of it away with him. It is black, curly, and of fine texture. 
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Besides the body of the giant, the tomb contained a spear-head, a hatchet, 
two lances, three mattocks or hoes, a spade, a cup, two plates and a small urn, 
all of copper. I appropriated one of the lances and the cup as souvenirs. These 
wonderful people understood the secret of hardening copper, for an ordinary file 
will barely scratch the lance, and the edge ofa cold-chisel turns up like lead when 
struck against it. The cup is of softer metal, and beautifully engraved with trail- 
ing vines and wreaths. A square package at the head of the tomb, wrapped in 
the varnished cloth, was opened and found to contain a book of one hundred 
leaves of thin copper, fastened loosely at the top, and crowded with finely engrav- 
ed characters, similar to those already described. 

Lack of time and the total inefficiency of our tools prevented us from making 

further investigations, but when we ascended the well, we could plainly discern 
works of the sharp cutting tools used in excavating the cave. In the first two 
chambers, and in the last five, we had noticed many curious blocks of stone shap- 
ed like tables or benches, and presumed them to be of natural origin Later 
examination revealéd the marks of chisel and pick, and these agents were un- 
doubtedly used to fashion the entire cavern. The irregularity of the limestone 
chamber is due to natural causes. In all probability the room was dry when the 
wonderful people who designed and built it were alive. The stalactites and stalag- 
mites have formed since. I measured one of the largest of the former. It was 
five feet, six and one-half inches from base to apex. Allowing that it lengthened 
at the rate of one inch every fifty years, which a geological friend tells me is a very 
rapid growth, it would have been 3,325 years reaching its present length. Con- 
jecture alone can fix the date of the last occupancy of the cave. It must have 
been years before the stalactites began to form. I examined the mouth of the cave 
and discovered traces of a stairway which once led to the surface of the ground. 
Indeed, I found broken fragments of rock which, five or six thousand years ago, 
were undoubtedly parts of a broad staircase. There were also traces ofa stairway 
which once wound around the sides of the well, affording easy entrance to the 
lower cavern. The upper cave must have been the cellar of a residence built 
above ground, and used for domestic purposes or a place of retreat in time of 
danger. 

Mr. Grooms intends to open up all the tombs and the great mausoleum, ar- 
range convenient means of entrance to the cave, and throw it open to the general 
public, charging a small price of admission to reimburse him. Several parties have 
visited it since the discovery of the lower cavern, and all are impressed with the 
wonderful character of the discoveries. Mr. Grooms is anxious to have a scientist 
examine the cave, and at his request a description of the discoveries, together with 
the engraved book, have been forwarded to the Smithsonian Institute. — Cincinnati 
Commercial. 
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MASONIC DISCOVERIES. 


Dr. Fanton, a highly instructed Mason, has finished a very careful examina- 
tion of the foundations of the obelisk known as Cleopatra’s Needle, at Alexandria, 
Egypt, and confirms Lieutenant-Commander Gorringe’s discovery of the Masonic 
emblems, which establish the relations of many ancient Egyptian monuments. 
Dr. Fanton declares that the Hiram version of Masonry originating with the con- 
struction of Solomon’s Temple, is disproved by the revelations of the foundations 
of the obelisk. 

The Masonic emblem of Life and the Sun beyond doubt is identical with the 
Egyptian god Osiris. This proves that Masonry originated with the construction 
of the Pyramids, or at least with a far remoter period than the construction of the 
foundation of the obelisk. ‘The number of blocks comprising the foundation, as 
well as their position and arrangement, indicate that the ancients were familiar 
with the higher degrees of Masonry—at least as high as the eighteenth degree. 
Many peculiar emblems, not understood by Lieutenant-Commander Gorringe, 
were fully explained by Dr. Fanton, from a Masonic point of view. 

This discovery furnishes a clue to other important discoveries,not only under 
the fallen obelisks, but also in other parts of Egypt, rendering probable a solution 
of the mystery of the construction of the Pyramids. Among the discoveries was 
found a perfect cube, and also emblems of all Masonic foundations. 

Lieutenant-Commander Gorringe, who is a member of the Masonic fraternity, 
entirely approves Dr. Fanton’s explanation. 


CEOGRAAL Eis 


ANCIENT GEOGRAPHY. 
CAPT. E. L. BERTHOUD, GOLDEN, COLORADO. 
( Continued.) 


If we examine any modern map of the world, say one of Justus Perthes’ last 
publications, in which the most recent discoveries are embodied, we will observe 
that, although in the South Pacific Ocean DeBougainville, Kerguelen, Marion, 
D’Urville, Cook, Wilkes and others have sailed in various and devious courses in 
the Antarctic seas, yet vast tracts of that ocean have never been visited by man, 
and that we have an ideal Antarctic Continent set before us that has been dimly 
seen—and never explored—at a few points, distant from each other,and of whose 
extent and proportions fogs, snows and a sea covered with floating ice rendered 
uncertainty more uncertain. It is yet a real Zerra Australis Incognita. 


. 
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Patavino is here, however, quite positive from his standpoint, and in no 
manner sparing of theoretical information on this unknown Southern Continent. 
Just where he obtained his information about this circumpolar,continent south of 
the Spice Islands and Java, we cannot now so clearly tell; but it proves that al- 
ready, in 1597, Autralia was definitely known. Yet ninety years afterward, when 
Dampier explored the west and north coasts of New Holland, and also New 
Guinea, Australia was known only to him as Eéndracht’s, or Houtman’s (Dutch 
navigators who were popularly supposed to have been the first to ever sight its 
shores) Land. 

The Spanish explorer and navigator; Quiros, who had traversed, in about 
the years 1605 and 1606, the whole South Pacific from South America to New 
Guinea, proclaimed his discovery of lands in the South Pacific, christening them 
‘‘Terra Australis.” In after times his discoveries fora long period puzzled other 
navigators, who in vain ransacked the South Pacific Ocean for his continent, lost 
to all others, and which Capt. James Cook proved did not exist except as an ice- 
clad Antarctic land, formed, perhaps, only of islands that are connected by the 
enormous ice-fields of perpetual frost—fit habitation for the penguin and the ever- 
restless albatross. 

From the Terra Australis, if we follow Patavino’s map into the China seas, 
we will find here but few of our modern familiar names. But even when we find 
the Moluccas, Philippine Islands, Mindanao, Matelotes, and Japan, how unlike in 
shape and erroneous in position! Looking at the Chinese coast, we see a general 
resemblance to modern maps, but we find no Corea, no Saghalin Island, no 
Kamtschatka, even after we pass the last two points where we would expect to see 
them. Instead of this, we have a coast bearing off to the north from the parallel 
of 40° north latitude until we reach the 59th parallel of north latitude. Here we 
find delineated Cape Tabin, the most northeasterly point of Asia washed by the 
Arctic Sea, which is shown as stretching eastward more than 25° of longitude to 
the American coast, which seems to bear in direction east-northeast, very much 
as it is known to-day, between Behring’s Strait and Icy Cape. 

But here we find the queerest bit of information possible. Our modern geog- 
rapher gives us, as his authority for the location of Cape Tabin, Pliny himself! 
For, in Book VI, Pliny says: 

‘* Beyond the Caspian Sea and the Scythian Ocean, the land projects far tothe 
east, * * * the face of its shores being turned toward the rising sun. Next to this 
the land is uninhabited, from the amount ofsnow. The next region is wholly un- 
cultivated, from the ferocity of its inhabitants and the multitude of wild animals. 
Beyond these deserts are other Scythians; then other solitudes, as far as the ridge 
of mountains overhanging the sea which is called Tabin.” 

Pliny does not give his authority for these statements ; but, evidently, he had 
them from some one who, in the zenith of Roman power in Asia, had penetrated 
into the Siberian deserts. But this was enough for Patavino. So he gives usa 
very creditable map of Siberia, with the peninsula of Cape Taimur, which he calls 
Scythicum Promontorium, extending to about 82° north latitude. In this land of 
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desolation, Siberia, he gives us a lake and a river, which in Taimur Land are 
known to-day as Taimur Lake and Chatanga River, where he also locates the 
places of habitatron of several Siberian hordes. Eastward of Taimur we see a 
large river beyond what he calls Chiorsa, or the Karakorum Desert. This river 
begins in the Altai Mountains, and probably was meant for the River Lena, but 
its mouth is located in about latitude 56°, while southward, but up the river, ap- 
pear the cities of Cambalu, Tenduch and Xinguer, so much celebrated by Marco 
Polo. But, as their location is given north of the Altai Mountains, and as these 
cities were Mongolian, or Chinese, this, with the erroneous latitudes given, makes. 
it plain that our medizval geographer was much mixed in his authorities. This 
is still more evident as the Karakorum pass and desert lie immediately north of 
the vast Himalaya Mountains, and is one of the avenues into central Tartary. 

Among the various facts (?) that we find given by our author in his descrip- 
tion of Tartary beyond the Jmaus (Himalaya) Mountains, which he calls Cathay, 
Tangut, Tendu, Tebet, Koondo, etc., as its several provinces or kingdoms are 
called which are under the empire of the Grand Cham of Tartary, whom he de- 
scribes as a descendant of the great Ghengis Khan. Then he naively tells us that 
‘it is quite evident that his (the Great Cham’s) money is not made of any mefad, 
but is made of mulberry bark, reduced to pulp and held together by some glutin- 
ous substance, upon which, indeed, is printed the royal seal; so that, by means of © 
this manufactured money (/actitia moneta), he has accumulated an enormous 

‘amount of gold, silver and precious stones.”” A regular Greenbacker was the 
Grand Cham, who has many to-day that are emulous of his questionable money 
fallacies. 

We will now leave our old worthy professor and his many whimsical con- 
ceits, and give him the credit for showing us that even at that time the fact was 
known that Asia and America were separated by a strait, and its discovery can 
not be claimed by the Russians as an original discovery by Behring, but that, long 
before him, one Staduclein, a Russian traveler, had sailed from the Lena and Judi- 
ghirka, around the Sctelagakoi Noss, or North Cape, and had reached Behring’s 
Straits, just as, in 1879, Professor Nordenskjéld has demonstrated can be done by 
his wonderful trip from Cape North, in Norway, to Behring’s Straits—all the way 
around Taimur Land, New Siberia, Baranow Island and North Cape to Behring’s 
Straits and Japan. By him the mysteries of the ‘‘Scythicum Promontorium” and 
Cape Tabin are solved. 3 
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Or 


EXPEDITIONS TO THE ARCTIC SEAS. 
CONGRESSIONAL REPORT. 


[In the House of Representatives at Washington, on January 15, 1880, Mr. 
Whitthorne, from the Committee on Naval Affairs, submitted a report from which 
the following extracts are made: | 

The Committee on Naval Affairs, to whom was referred House Bill No. 1823, 
“to authorize and equip an expedition the Arctic Seas,” having had the same un- 
der consideration, have directed the same to be reported back to the House with 
a substitute therefor, and thereupon to recommend the adoption and passage of 
said substitute, herewith submitted : 

In making this report the committee respectfully state and report that the ob- 
jject of the bill, as is shown by its terms, is to authorize a temporary station to be 
-selected within the Arctic Circle, for the purpose of making scientific discoveries, 
explorations, and observations, obtaining all possible facts and knowledge in rela- 
“tion to the magnetic currents of the earth, the influence of ice-floes therefrom upon 
ithe winds and seasons and upon the currents of the ocean, as well as other mat- 
iters incidental thereto, developing and discovering at the same time other and 
mew whale-fisheries, now so material in many respects to this country. It is, 
.again, the object of this bill that this expedition, having such scientific observa- 
‘tions in view, shall be regularly made for a series of years, under such restrictions 
-of military discipline as will insure regularity and accuracy, and give the fullest 
possible return for the necessary expenditure ; and, again, in view of the fact that 
.either the governments directly, or scientific corps under their authority, of Ger- 
‘many, Holland, Norway, Sweden, Austria, Denmark, and Russia, have concur- 
:rently. agreed to establish similar stations, with like object, during the year 1880, 
‘it is believed that the interests and policy of our people concur in demanding that 
‘the United States should co-operate in the grand efforts to be thus made in the 
-solution of:the mysteries and secrets of the North Polar Seas, upon which, in the 
opinion of scientists, depends so much that affects the health and wealth of the 
human race. 

This subject has for many years, and especially during this century, engrossed 

a very large share of the attention of the scientific world. The enthusiasm of 
those who have ventured so much, in a region where naught of individual profit 
.could be an inducement, and the sole motive could only be ‘‘ the good of man- 
kind,” is worthy of our highest regard and admiration. 

Congress has, at different times and in different ways, given the sanction and 
encouragement of the Government of the United States to expeditions and ex- 
plorations into this region, and always, as your committee believe, with the ap- 
probation .of the people, and lately, with singular unanimity, to the expedition 
fitted out by a distinguished, wealthy and liberal citizen of the United States, Mr. 
_Bennett, whose vessel, the Jeannette, now under command of Commander De 
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Long, of the United States Navy, sailing under the national flag, by authority of 
Congress, is penetrating this ice-bound region by way of Behring’s Straits; and 
no well-informed citizen but hopes with pride that success shall mark’ the venture, 
and that, in its beneficent results to science and humanity, the generous liberality 
of the owner of the Jeannette shall find his deserved reward. 

Your committee, aware of the deep interest felt in these explorations, and 
particularly that which has been manifested in the plan known to the American 
public as the ‘‘ Howgate plan,” as is manifest in the petitions and memorials from 
scientific and commercial bodies of all parts of the country, sent to this and pre- 
ceding congresses, and desiring that its friends should briefly explain its history, 
purposes, and expected resesults, by addressing them the following queries, to 
elicit this information and so present it to the House, and which they here now 
present. 

On behalf of the committee, it was requested that it should be shown— 

I. Chronologically, a brief of the various national expeditions to the Polar 
Seas, and under what auspices made. 

II. A brief of the alleged scientific results of these expeditions, and refer. 
ences. 

III. What are the expected and hoped-for results from the proposed expedi- 
tion, scientific and economic ? 

IV. The special reasons, etc., for the plan proposed by the bill H. R. No. 
1823. 

To which answer was made as follows: 


I.—CHRONOLOGICAL. 


Two expeditions were sent out by the Russian government in 1820, com- 
manded by Admiral von Wrangell and Lieutenant Anjou, to explore the regions 
north of Siberia. 

The following expeditions were sent out by the British government in the 
years named : 

Captains Ross and Parry, in 1818, to discover the northwest passage, and 
Captain Buchan and Lieutenant (afterward Sir John) Franklin, in the same year, 
with a thoroughly equipped expedition, to reach the Pole. 

Captain Parry, in 1819, was sent to explore the regions north of Hudson’s 
Bay. 

Sir John Franklin was sent out on a land expedition in 1820 to explore the 
north coast of America. 

Captain Parry was sent in 1821 to explore the regions north of and around 
Hudson’s Bay. 

Captain Parry was sent again in 1823. 

Captain Lyon was sent out in 1824, via Hudson Straits. 

Sir John Franklin made a second land expedition in 1824, via the Mac- 
kenzie River. 
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Captain Beechey was sent in 1825, va Cape Horn and Behring’s Straits. 

Captain Parry was sent in 1827 to reach the Pole, via Spitzbergen. 

Lieutenant Back, in 1833, was sent in command of an overland expedition 
through the Hudson Bay territory. 

Captain Back was sent in 1836 to complete the survey of portions of the coast- 
_ line north of Hudson’s Bay. 

Sir John Franklin was sent out in 1845 to search for the northwest passage. 

In 1847 the British government sent out three expeditions to search for Sir 
John Franklin. 

In 1850 three other search expeditions were sent out by the British govern- 
ment. 

In 1852 Sir Edward Belcher was sent out in command of five vessels to search 
for Sir John Franklin. 

In 1852 Captain Inglefield was sent out to search for Sir John Franklin. 

In 1875 Captains Nares and Stephenson were sent out to reach the Pole, wa 
Smith’s Sound. This was one of the best equipped expeditions of modern times. 

In 1869 the German government sent out an expedition in command of Cap- 
tains Koldewey and Hegemann, toward the North Pole. 

Austria sent out an expedition in 1872, in command of Lieutenants Wey- 
precht and Payer, to reach the Pole via Nova Zembla. 

The United States sent out Captain Hall, in the Polaris, vzz Smith’s Sound, 
in 1871. 

These comprise the principal governmental Arctic expeditions during the 
present century. During the same period a large number of private expeditions 
have been fitted out in this and most of the northern countries of Europe. The 
expeditions of De Haven, Kane, Hayes, and Hall, from the United States, and 
those of Professor Nordenskjéld, from Sweden, received some slight aid from their 
governments, but their cost has been borne principally by private citizens. 

For detailed accounts, see the published narratives of the several expedi- 
tions. Fora brief account of the work done before 1857, see a small work by Epes 
Sargent, called ‘‘ Arctic Adventures.” See, also, for this, the preliminary chap- 
ters of the ‘‘ Narrative of the Second Arctic Expedition made by C. F. Hall, 
_ 1864-69,” prepared by Professor Nourse, United States Navy, under orders of 
the Secretary of the Navy. 


II.—SOME GEOGRAPHICAL AND SCIENTIFIC RESULTS OF PAST ARCTIC VOYAGES. 


1. The discovery and survey of the vast territory lying north of the Amer- 
ican continent, between the sixtieth and eighty-third degrees of north latitude,and 
longitude 50° to 170° west of Greenwich. 

2. The discovery of Francis Joseph Land and Wrangell’s Land, north of Eu- 
rope and Asia, and of the survey of the northern coast-lines of these continents. 

3. The discovery of the magnetic pole, which has proved so valuable to 
commerce and navigation. 
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4. The discovery of new whaling grounds, notably by Captain Hall, in 
Cumberland Gulf and adjacent waters, by which millions of dollars were added to 
commerce of the United States. 

5. New species of birds, of animals, and of fishes have been discovored, 
some of them of commercial as well as scientific value. . 

6. New minerals of value have been found,some of which do not exist else- 
where. 

7. Interesting studies in ethnography and kindred sciences have been made. - 

8. Our knowledge of magnetism, electricity,meteorology, and of ocean cur- 
rents has been greatly increased by observations within the Arctic regions. 

See, also, the narrative of Professor Nourse, before alluded to. 


EXPECTED AND HOPED-FOR RESULTS—SCIENTIFIC AND ECONOMIC. 


The plan proposes to take only such persons already in the public service for 
whose pay and subsistence the government now provides; the vessel is no charge, 
and only such small sum as may be necessary to prepare it for this special service 
is sought from the government. 

While your committee believe that the interests of geographical and scientific 
discoveries as set forth by Professors Henry, Loomis, and others, in connection 
with the proposed Arctic station, are of themselves of sufficient magnitude to war- 
rant favorable legislation, they do not exclude the additional practical consideration 
of the political and commercial results that are probably to flow from the discovery - 
of new fields for the whale-fisheries. That large section of country from which 
springs the American sailor, whose education and wealth is largely derived from 
these fields, is entitled, as a matter of justice, to have their interest cared for in 
this direction. This home of sailors becomes, not only an element of commercial 
wealth, but a resource of national defense, which should not be lost sight of by the 
American statesmen. It is for these considerations your committee have been in- 
duced to report favorably upon the plan proposed in H. R. No. 1823. 


[Substitute fo. H. R. No. 1823.] 
A BILL TO AUTHORIZE AND EQUIP AN EXPEDITION TO THE ARCTIC SEAS. 


Be it enacted by the Senate and House of Representatives vf the United States of America 
in Congress assembled, 

That the President of the United States be, and he hereby is, authorized to 
establish a temporary station at some point north of the eighty-first degree of north 
latitude, on or near the shore of Lady Franklin Bay, for purposes of scientific ob- 
servation and exploration, and to develop or discover new whaling-grounds; to 
detail such officers or other persons of the public service to take part in the same 
as may be necessary, and who are willing to enlist for such purpose, not exceeding 
fifty in number, and to use any public vessel or vessels that may be suitable for 
the purpose of transporting the members of said station and their necessary sup- 
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plies, and for such other duty in connection with said station as may be required 
from time to time: Pvovided, That the President of the United States is authorized 
to accept from H. W. Howgate, and fit out for the purposes of this expedition, 
the steamship Gulnare, which vessel shall be returned to its owner when the 
objects of the expedition shall have been accomplished, or when, in the opinion 
of the President, its services are no longer required: Provided further, That the 
United States shall not be liable to any claim for compensation in case of loss, 
damage, or deterioration of said vessel from any cause, or in any manner what- 
ever, nor be liable to any demand for the use or risk of said vessel. 


DEATH OF AN AFRICAN EXPLORER. 


Intelligence has been received at Paris that the Abbé Debaize, in attempting 
to cross Africa, has died at Ujiji. | He was commissioned by the French govern- 
ment to traverse the continent from Zanzibar to the Atlantic, and to aid him the 
sum of $20,000 was appropriated. He left Marseilles on April 21, 1878, and 
organized his expedition, with nine missionaries and 400 camp followers, in less 
than two months. On July 25, he left the coast and after passing a Belgian mis- 
sionary expedition, he made his entrance with flags flying and music playing into 
Kouihouron, the capital of Unyanyembe. Thousands of negroes gathered round 
and received the travelers with boisterous and uncouth welcome. The Sultan and 
Governor came out to the city entrance and conducted them to the building that 
Cameron had occupied before them. In his report to the Minister of Public 
Instruction the Abbé stated under the date of October 17, that hitherto his mission 
had been lucky and that not one of the hundred men in his caravan had deserted. 
The Abbé had been in good health all along and had managed to preserve his 
baggage intact. 


PASSAGE OF THE ‘‘MIDDLE PACK.” 


The southern edge of the ‘‘ North Water” extends from Pond’s Bay on the 
west side in a northwesterly direction to Cape York, and there are three routes 
through the middle pack by which it may be reached. The first and only safe 
one is called by the sailors the ‘‘ North-about Passage,” along the Greenland coast. 
The second is by entering the drifting pack in the center of the Bay. It is called the 
‘« Middle Passage,” and should only be attempted late in the season, when the land 
ice of Melville Bay is generally broken up. The third, called the ‘‘ Southern 
_ Passage,” is along the west side of Baffin’s Bay, and can only be effected late in 
the season, or after a long continuance of southerly winds. 

The earliest passage into the ‘‘ North Water” was made on June 12, 1849, 
and the average date of passage made by whalers for twenty-three years was July 
13th. In the years 1825—28-32-33 and ’34 the whole whaling fleet got through 
to the ‘‘ North Water” before the middle of June. John Davis was stopped by 
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the ice of the ‘‘ Middle Pack’’ on July 1, 1587. Baffin reached the ‘‘ North 
Water” in 1616. Ross and Parry reached it August 8, 1818, having been thirty- 
eight days getting through the pack. In 1853, Dr. Kane, in the Advance, reached 
the ‘‘North Water” August 3d, after a passage of eight days. In 1860, Dr. 
Hayes in the United States, (a sailing vessel,) made the passage in fifty-five hours. 
‘In 1871, Capt. Hall in the Polaris, made the passage in less than twenty-four 
hours. In 1875, the Alert and Discovery, of the British Expedition, left Uper- 
nariv on the evening of July 22d, and sighted Cape York on the morning of July 
25th. The passage through the pack was made in thirty-four hours. 

The navigable season continues until the end of August, but the edge of the 
pack should be reached by the middle of June if practicable. 


TECHNOLOGY: 


THE RELATION OF ASTHETICS TO INDUSTRY. * 


V. W. CODDINGTON. 


There is established in man an earnest desire for the excellent. It is one of 
the characteristics of the human being to choose the superior in preference to the 
inferior. The exercise of the faculty of choice is the chief occupation of mankind. 
The earliest intelligence displayed by the infant, is when it can distingush one ob- 
ject from another and make choice between them. And the highest functions of 
intellect exercised by the sage are of the same order, when he considers the 
delicate distinctions that separate one theory from another, and gives one pefer- 
ence over another. 

The question of approval and disapproval comes before every human being at 
every step of his existence—man travels through the world smiling at this and 
frowning at that. The sky is brilliant with the hues of sunset. He is pleased. 
He looks abroad upon the green fields with their trees and flowers, and birds 
and brooks, and says, ‘‘It is good.” But the rain and snow, the frost and wind; 
these are elements of experience that are not so agreeable. They seriously de- 
ange his pleasures; they disturb his enjoyment of these many beautiful things; 
they even interfere with the ready obtainment of the necessaries of life. Conse- 
quently the desire to better himself, and multiply around him comforts and 
excellencies. é 

This desire for excellence has been from the first, the germ of human growth; 
the mainspring of all progress, the paramount motive impelling men to action. It 
is the guiding spirit of intellectual advancement. It is the abiding inspiration of 
the artist. In the commoner matters of life it originates every invention; is the 
father ofimprovement. In short, whatever that is commendable, whatever of good 
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or worth that has been accomplished by men, is due to their desire for the excel- 
lent. Now we propose to consider this question, at present, where its phenomena 
have taken shape in the industrial arts. Every industry finds its reasons to exist 
in this desire for something better. 

The primitive man, to facilitate the labor of his hands discovered and manu- 
factured the stone ax. His descendant, not yet satisfied with the efficiency of the 
tool, improved it by using copper instead of stone, and generations still farther 
along in the course of time, had recourse to iron, and of later in years the finer 
and more excellent form of steel. 


Though long centuries measure off the distance between the rude beginning 
and the perfect consummation, and the advancement made was so slow as to be 
almost imperceptible, each step taken was the out-growth of that insatiate craving 
for the excellent. 


Now the elements of excellence are as manifold as the objects which possess 
them. Some are obvious; they force themselves upon the understanding; they 
can not be contradicted. Others are not so palpable, it requires an effort of the 
reason to bring them to the surface, and they become well defined only after dili- 
gent inspection. Again, there are others which are as subtile and delicate as 
sweet perfume, one recognizes and appreciates and approves them, but can give 
no reason why. For the sake of convenience we will divide all of the elements of 
excellence into two classes. 1st, the obtrusive. 2d, the abstruse. I can best de- 
fine the distinction between these two classes by illustration. 

The savage enhances the value of his arrow as a destructive projectile, by 
poiating it with some hard substance, such as flint or iron. He increases its accur- 
acy by fastening feathers to the end. To keep his arrows together and have them 
ready for immediate action he makes a quiver. These things possess the obtru- 
sive elements of excellence.- They have an obvious reason for existing. No one 
will question but that they have a purpose and are adapted to that purpose. But 
the rude man is not yet satisfied. There is in his nature that which calls for some- 
thing more. He stains the feathers of his arrow. He stripes his quiver with 
various colors and begirts it round about with a fringe. In his own estimation he 
has added greatly to their value. What he has added constitute some of the ab- 
struse elements of excellence. 

Again, for I would have this distinction clearly understood: The Fiji Islander 
for the purpose of propelling his canoe, manufactures a paddle. With the greatest 
care he measures the length of the blade and its width, and the length of the han- 
die. «He pays great attention to shaping it in such manner as to obtain the 
maximum amount of efficiency with a minimum amount of exertion. The imple- 

_ment possesses all of the obtrusive elements of excellence. As a paddle it is 
complete; but the Fiji goes farther, with much care and skill he cuts the entire 
surface of the paddle into various delicate patterns. It now possesses abstruse 
elements of excellence, and they add to its value three, four, or even ten-fold ; 
while as an object of utility he has not at all increased its worth. But he has an 


ive 
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article, which, in the markets of Fiji-land will command a much higher price than 
if left as he first made it. The first act of this savage in the making of his paddle 
was the work of a mechanic, the second part of the work was that of an artist, 
each we will say, was perfect in its conception and in its execution, and the result 
is an implement perfectly adapted to its purpose and a never ending source of 
pleasure to the beholder. Thus the Fiji Islander attempts to manufacture all of 
his utensils, be they instruments of war, of the chase, or for domestic purposes. 
All of the savage tribes, to a greater or less degree are actuated by the same mo- 
tives, and they are typical of those early workers of the Orient, who gave the first 
impulse to industrial art 

Every complete product of industrial art is the joint effort of the mechanic 
and the artist. The mechanic having as an object, the obtrusive, and the artist 
working in the interest of the abstruse elements of excellence. To determine 
the relative importance of the labor performed by these two individuals is a prob- 
lem not easy tosolve. It is much akin to the solution of the question, which is the 
most important part of the plant, the flower or thestalk ? The value of that which 
has utility no one will gainsay. We measure our advancement in civilization 
by the improvements which we make in the process of gaining” the necessities 
and comforts of life. The plow, the steam-engine, the reaper, the spinning- 
jenny, the sewing machine; these are mile-stones in the progress of civilization. 
We point at them with pride and say, ‘‘ These are the proofs of our civilization.” 
These are the things which help satisfy the demands for food and clothing. But 
if we go abroad in the world, we find that in addition to the hunger for food and 
clothing, there is a hunger of the intellect, and a hunger ofsentiment, both of which 
make their demands, and their demands are urgent. Take man in the aggre- 
gate and the esthetic part of his nature calls for gratification almost as loudly as 
his stomach calls for food. I have seen the American Indian exchange pelts repre- 
senting months of labor in hunting and trapping for a few yards of broadcloth, some 
calico and some beads wherewith to decorate his person, and his example is fol- 
lowed to greater or less degree by his fellow-beings the world over. The civilized 
man demands esthetic qualities in almost everything with which he has to deal. 
He spends—notably the feminine part of him—many millions yearly, to grat- 
ify the love of beauty, and with every article produced in the higher manufacture, 
the question always arises, ‘‘How does it look?” This question forced itself 
upon the untutored citizen of pre-historic times while fashioning his rude vessels 
of clay, as the remnants of them unearthed to-day bear witness. 

Granted now that both of these attributes, the useful and the esthetic, the 
obtrusive and the abstruse elements, are essential to the perfect product of industry, 
how are we to obtain them in the highest degree of perfection? It is an uncom- 
fortable fact that the product of *‘ civilized” industry is oftentimes wofully ugly, 
grating harshly against our finer senses or perchance, if forced upon us from 
childhood, drowning out what little artistic feeling we may naturally possess. On 
the other hand, I have seen objects for the purpose of beautifying which, so much 
labor had been spent that they seemed to have risen above their station and al- 
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most utterly refused to do the work allotted them, and when approached with 
intentions of honest use, seemed to warn one off with the ejaculation, ‘Don’t, 
don’t touch me. [’ll, ll break.” 

These are extremes into which we are at all times in danger of running, ex- 
amples of both besetting us upon every hand. But such a result is not due to a 
want of harmony between the useful and the esthetic, between the obtrusive 
and the abstruse elements of excellence, because they do exist in the same object 
in the highest degree of development. The great intellect that fashioned all 
things did not decree that beauty and use should go apart; that the stern, prac- 
tical processes of our nature should of necessity be unadorned. Nature points to 
the converse. Those material things which are endowed with the highest functions 
_ of usefulness are made the most beautiful; and we, if we reach not such a con- 
summation in the works of our minds and our hands, must blame our own short- 
sightedness rather than the incompatibility of the thing. The history of art 
industry shows us many beautiful things which served an humble purpose. For 
example, the water-pots of the ancient Greeks and Egyptians. Some of them were 
made for the purpose of storing water in large quantities; they had large recep- 
tacles, large bottoms, were open-mouthed, and easy of access. Others were made 
to accommodate the general purposes of the household, substantial bases but not 
cumbersome, and the body of the vessel was so arranged with reference to the 
handle that a slight turn of the wrist was sufficient to pour out the liquid. Other 
vases served the purpose of carrying water long distances. You all know the old 
_ custom, how the maidens gathered at the fountain and at the river to get water 
for the household. The vessels which they used were made larger near the base,and 
of such shape as to be easily carried upon the head, the neck of the vessel being very 
small to prevent the water from splashing easily over the top. Handles were pro- 
vided of such shape that two persons could easily carry a vase between them,and 
if placed in the water it would dip under the surface without any exertion upon 
the part of the owner. These different vases were all admirably adapted to the 
work which they were to perform, and yet they were so exquisitely shaped that 
to-day we buy feeble copies of them and place them upon our mantles as orna- 
mental features. 

The people who made these vases were artists, artists in the truest sense of 
the word; studying utility with the closest fidelity, and at the same time touching 
their work with an inspiration that made a thing of beauty out of the humblest 
implement. Does any one think that we have progressed in this respect ? Does 
he remember how he tried to get water out of a cistern, with an ordinary wooden 
or tin pail, how it persistently kept its gaping face above the water, and how he 
wished for a hundred-pound weight to drop into it? and how, when after much 
perseverance he had the pail filled, he lost a large percentage of the liquid trying 
to get it into the house? And who has not seen the good wife grow red in the 
face, as ifin imminent danger of bursting a blood-vessel, while attempting to induce a 
coffee or tea-pot to part with a portion of its contents? And who among us is 
ready to put in aplea for the deawty of the modern pail and coffee pot? 
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Now some one will say that it is taking unfair advantage to draw example ~ 
from so lowly a place as the kitchen. I answer, that the humblest flower has its — 
fragrance, and that the humblest utensil may bear the fragrance of art. ‘There is 
a false conception, which has prevailed for many hundred years—I am glad to 
know that it is beginning to decay—that there could be no coalition between high 
art and practical industry. The truth is,they were wedded long centuries ago,and 
all discord that has risen between them since has been entirely due to the ignorance 
and egotism of their respective disciples. Said disciples have admirably succeeded 
in misunderstanding each other. The artist says to the mechanic, ‘‘You are ignorant 
and boorish; you have no taste. If I couldn’t make a better looking thing than 
that, I would make nothing.’’ The mechanic says to the artist, ‘‘ I’m a practical 
man. I don’t know anything about your fine-spun theories; but when I make 
anything it works, and I guess it looks just about as well as any o’ your fancy 
fixins.”’ ; 

The result is discord where there should have been union. ‘The artist, if he 
deigns to serve the manufactures with his genius, produces ornamentation incom- 
patible with the nature of his work. The mechanic manufactures articles ostensi- 
bly to serve a useful purpose. It may be bureaus or bedsteads; but he finds 
among his customers a very decided demand for something more than mere utili- 
ty, and he,of course, attempts to satisfy that demand. The result is often—from 
the artist’s standpoint—a conglomeration of monstrosities frightful to behold; but 
there is the evidence of the attempt, ofttimes a very expensive one, and the public 
is satisfied and calls it splendid. 

From the above, we may set this down as a rule, that if any product of art 
industry is imperfect, the artist who made it was not a mechanic,or the mechanic 
who made it was not an artist. In our own country to-day,it would, usually, read: 
‘The mechanic who made it was not an artist.’” This being true, probably the 
quickest way to reach the best results in industrial art would be to make an artist 
out of the mechanic. In Massachusetts, steps have been taken in this direction. 
Art schools have been established with the express purpose of introducing art into 
industry, and they are doing a good work. The only fault that we can find is, 
that there are not enough of them. ‘They ought to be established all over the 
country. The result in a few years would surprise the most sanguine. Not only 
would art receive an impulse, but manufactured products would be better in every 
respect; for, if the mechanic becomes an artist, he is the better mechan c for hav- 
ing become so. 

But we cannot expect a great deal of progress in art industry until the peo- 
ple, the general public, are able to distinguish the good from the bad. As long 
as poor art is marketable, it will be manufactured; and when no distinction is 
made betwen the inferior and the superior, the inferior will predominate. The 
Centennial Exhibition did much for the education of our people in this respect. 
As an instance,see the advancement that has been made in the art of book-binding. 
What a contrast is presented between the work of to-day and that of a few years — 
ago, both in the beauty and the quality of the work. Other departments of in- 
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dustry have also received great benefit from the Centennial Exhibition. But we, 
as a people, have much to learn; we are yet on the threshhold. Our homes as 
receptacles of art are poverty-stricken. The time when every article we use shall 
_ give forth the fragrance of good art feeling is yet to come. 

It may not be amiss, in this connection, to consider what are some of the es- 
sential requisites of excellence in art industry. You will remember that I divided 
the elements of excellence into the obtrusive and the abstruse. 

Of the obtrusive elements, stands, First, Utility. Nothing has a reason to exist 
unless it serves a purpose. Nature abhors uselessness as intensely as she abhors 
that vacuum which we hear so much about. She never, in all of her labors, cre- 
ates anything that has not a definite work to perform, and when the task is ac- 
complished disintegration commences, and the elements of which the thing is 
composed are hurried off to the performance of other duties. 

Second—Durability. Other things being equal, that article of manufacture 
which is to all appearance most durable, is accounted most desirable. The chair 
that would endure but one sitting, no matter how pretty it might be otherwise, 
would have but little art value. And, of two similar chairs, the one that would 
outlast the greater number of sittings would be the most valuable. The medizval 
architects understood this principle. Using, as they did, as little material as pos- 
sible, their structures always took that pyramidal form which the eye knows to be 
the form of durability. The old cathedrals standing to-day bear evidence of their 
wisdom. There is something in the mere capacity to endure that excites our ad- 
miration, and especially attractive is it when we find it in the works of men. 

These attributes of excellence—utility and durability—are dominant; their 
claims are above all other claims. They admit of no interference with their rights. 
Any object of industrial art which does not possesss them is not what it should 
have been. 

There is a false idea of art—notably prevalent during the Renaissance 
period, which dates from the fifteenth century until now—which places the claims 
of beauty before those of durability,and ofttimes of utility. Articles of furniture 
were cut and carved into all manner of grotesque shapes, under the impression 
that so they were more beautiful, though the nature of the material used cried loud- 
ly against it. 

(Continued. ) 


It is not surprising that barley, potatoes and many other plants and vegeta- 
bles ripen in the most northern latitudes, seeing that they are exposed to a con- 
siderahle amount of heat during two or three months of the year. In those 
regions where the sun hardly descends below the horizon in summer, there is no 
night, only a short twilight; the growing plant, therefore, enjoys permanently, 
and without interruption, the heat and light which it requires. 
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ENGINEERING: 


SANITARY ENGINEERING IN KANSAS CITY. * 


BY ROBERT GILHAM, C. E., KANSAS CITY. 


* * * “* * * 2 ** * * 
Kansas City requires very extensive sanitary improvements, and the question 
of method should have been determined long ago.  Instituting works of this 
character, at the present stage of the city’s history, will require larger sums to. 
complete than if they had been organized earlier in the city’s growth. It is appar- 
ent that time has been wasted. 

It is necessary first, to become acquainted and familiar with the local and 
general requirements of the city. A topographical map of the city should be 
made, indicating the contour of the surface, including a great portion of the sur- 
rounding country, and especially that territory which will soon be incorporated 
in the city. All the main drains, outlets and laterals, districts and sub-districts. 
should be clearly indicated, including also diameters, areas and inclinations, in a 
table of references, which should be determined after a careful and extended 
examination of the maximum and minimum amount of rainfall within the proposed 
drainage area, and all other means that will directly or indirectly contribute to 
the volume in the sewers. 

The nature of the soil, and inclinations of streets and surface generally 
should be carefully considered, as they become important factors in the computa- 
tions. After all the facts have been obtained, the city government should adopt 
such plans as the engineering skill employed can furnish: There should be a 
general plan, and all local improvements should be made to conform to it. Mod- 
ifications may become necessary in the execution of the works, to meet unforeseen 
circumstances which can be overcome without materially changing the general 
plan. No modifications should be made to accommodate ward politicians for the 
sake of political influence. Politics should have no part in the execution of these 
improvements. It is the experience of other cities that where politics play a part 
in improvements of this kind they inevitably prove a failure. It is true there is a - 
great cost attached to sanitary improvements, and usually it requires years to — 
complete them, but when fully completed the city possesses a work of the greatest 
possible utility. In studying the topography of our city we find that the natural 
summit lies very nearly in a line, the direction of which is as follows: Beginning 
at Woodland avenue near Eighth street, thence running in a southwesterly 
direction to Ninth street, following the same, westerly, to Locust, south to Tenth 
and west to Grand avenue, northwesterly to the corner of Ninth and Walnut, © 
southwesterly to the corner of Twelfth and Main streets, thence northwesterly to 
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Eleventh and New Delaware streets, thence westerly following the direction of 
Eleventh to Washington street, southwesterly to the corner of Summit and 
Lykins, thence in a southwesterly direction following the summit of the bluff. 

South and east of this line we find that nature has formed a large basin into 
which the rainfall from the surrounding hills and country flows, embracing an area 
of nearly fifteen hundred acres. ‘This area is considerably less than the ac- 
tual area drained by the natural water courses that stretch out in a great variety of 
directions in their meanderings through deep ;savines and gentle slopes of 
surrounding hills. North of this line, the greater portion of our rainfall, or storm- 
water, seeks the Missouri River; that is to say, the general inclination of surface 
is toward that stream. South of it the storm-water seeks the lower levels of this 
natural basin. The question naturally presents itself, ‘‘ How can this basin, cov- 
ering so large an area in our city, be relieved of its waste and natural drainage ? 
Two methods have' suggested themselves to my mind, and I have also heard a 
third method discussed by not a few of our representative men, which has not to 
my knowledge received a great degree of encouragement. Of this I speak first. 

The plan referred to suggests the conversion of O. K. and Turkey creeks 
into an outlet or main sewer, discharging its accumulations of filth into the Kan- 
sas River at its present junction with Turkey creek. There can be no question as 
to the apparent lack of merit in this plan, which has not the slightest indication 
‘of permanent utility, and I question whether the advantages gained would, under 
any circunstances, balance the evils generated by its execution, or recommend it 
to any thoughtful and cautious engineer or intelligent citizen. 

It is true that such an outlet would convey away the waste from the houses 
within the area referred to, but it would discharge its accumulations ina place and 
condition that would occasion full as great evils as if the waste had been permitted 
to remain scattered throughout this area. At the place of discharge it will be in a 
concentrated form, and therefore more dangerous. West Kansas, Armstrong, 
Riverview, Wyandott and not a small portion of the city proper, would be sub- 
ject to the evils arising from its decomposition and putrefaction. Kansas River 
has a very low velocity. There are also jetties extending into the current of the 
river, large pockets have been formed by the continual falling in of its banks. 
Behind these jetties and in those pockets sewage willaccumulate. We also find 
another objection in the apparent backing of the water at its confluence with the 
Missouri River. It meets directly the full force of its current which is certainly a 
very peculiar feature. This method would occasion the passage of the sewage 
entirely around the city. 

We cannot estimate the evils that will necessarily arise and become constant 
during its passage. Tomy mind, by the execution of this plan a permanent evil 
will be established, and the rate of mortality materially increased. In place of 
this method I would suggest the building of a main outlet sewer, making the ca- 
pacity of discharge equal to a circular sewer twelve feet in diameter, beginning 
south of Twentieth street, near Main, and following the general direction of O. K. 
creek, straightening it, however, in many places, to a point near the junction of 


Turkey creek, thence curving to the right or northwesterly, to the east side of the 
last mentioned stream, straightening it, also, in several places, and thence along 
the easterly side of the same to the water-works. At this point I would suggest 
the construction of a large flushing gate, so, if at any time it became necessary to 
flush the sewer between the Missouri River and the water-works, it could be suc- 
cessfully accomplished by utilizing the water from Turkey creek. By means of a 
flushing gate water could be admitted into the sewer in as small quantities as may 
be desired, or entirely excluded ; thence following the center line of Liberty street 
to the Missouri River. This sewer will drain a much larger area than was pre- 
viously mentioned, having added to it a great portion of West Kansas and the 
bluff. There is much to be said in favor of this sewer. It will serve as a main: 
outlet sewer for West Kansas, which they must have shortly, and more than two- 
thirds of our population would be benefited. In the execution of this work it 
would not be advisable to arch Turkey creek, thereby making it a part of the 
sewer. It will be far preferable to keep the sewer entirely separate, exclud- 
ing the water when necessary and using such quantities as may be required in 
the flushing process. 

The approximate length of this sewer will equal about 14,520 feet. The ex- 
amination that I have made, not with great precision, however, but sufficiently 
accurate to establish beyond question its practicability, indicates an inclination 
from the place of beginning to a point near the corner of Fourteenth and 
Liberty streets of nearly five inches per 100 feet. From this point to the Missouri 
River an inclination of nearly three and one-half inches per roo feet is attainable, 
which is beyond question sufficient to serve the purpose of its construction. The 
approximate cost of an improvement of this kind would probably be from $225,- 
000 or $235,000, or about fifteen dollars per foot, first class work. The cost will 
depend wholly upon the nature and class of work. 

The other method that suggested itself to my mind, and which I communica- 
ted to Mr. Knickerbocker, city engineer, during the summer months, who thought 
favorably of it, is to tunnel through the hill that sepraates the natural basin on the 
south from the Missouri River on the north. The tunnel will pass directly under 
the city. The word tunnel, associated with an improvement of this kind, sug- 
gests to the mind an extensive and costly work, but in this improvement there will 
not be so great cost associated with its execution as one naturally supposes. 

The tunnel will have a capacity of discharge equal to a circular sewer twelve 
feet in diameter, through which all sewage and waste from the houses within the 
area mentioned will pass. There are three routes by which the Missouri River 
can be reached by means of sewer tunnels. First—Beginning at a point south of 
Twentieth street near Main, thence to Twentieth, following the same to Cherry 
street. Thence diagonally under the Fair ground to Ninth street, between Tracy 
and Lydia avenues. Thence, following as near as possible the ravine, passing 
under Independence avenue to the river. A considerable amount of work on this 
route will be open trench work, but the greater proportion will require tunneling. 

Second route—It is proposed to follow the same route as the former to the corner | 
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of Charlotte and Nineteenth streets. The tunnel will follow the general direction 
of Charlotte street to Ninth between Charlotte and Holmes streets, thence follow- 
ing as near as possible the direction of the ravines north of Ninth and Independence 
avenue to Gillis street, thence to the river. There will also be open trench work 
in this route. Third route—This route begins south of Twentieth street on Main, 
and follows the general direction of Main street to the Public Square, diagonally 
across it to Third street, 200 feet or more east of Grand avenue, thence north to 
the river. I consider ‘this route preferable to the others. In the first 
place it is shorter and will cost less; secondly, it will at the same time serve the 
ends of drainage fully as well as the others. The approximate length of this sew- 
er will be 9,017 feet, having an inclination of six inches per too feet. At the 
corner of Twelfth street and Main, the bottom of the tunnel will be 134 feet 
below the surface. At the corner of Fifth and Main it will be sixty feet below the 
surface. The tunnel will have a length of nearly 7,400 feet. Open trench work 
will equal about 1,624 feet. It will be necessary to build two ventilating shafts 
to provide the sewer with as pure air as possible, and reduce the evil effects of 
the gases. The approximate cost will not exceed $200,000 

It will not be many months before an increased population, building houses 
in that section of our city, will demand improvements of a sanitary character. 
The accumulations of waste matter in the area of drainage referred to in the early 
part of this paper will be very great indeed and they must be relieved from the 
evil effects of that accumulation. It must be conveyed away so that air and water 
will be free from contamination. This can-only be successfully accomplished by 
carrying it by means of properly constructed sewers to the Missouri River, either 
by tunneling or such other method as will fully meet the requirements of the pop- 
ulation. ‘There are not a few cities in the United States and Continental Europe 
that have had to resort to the tunneling process to perfect their sanitary improve- 
ments. It is the experience of all cities where these works have been completed 
that it is far better to carry out a well organized system, even though it may cost 
more in the first stages of the work, than for the sake of economy to establish little 
local districts to accommodate every property holder that has some wonderful 
notion of his own regarding the arrangement of sanitary works. There is no 
economy in work of that character. It is far better not to begin these improve- 
ments at all unless they will in the end be a part of a general system. 


AN ENGINEER’S OPINION OF THE TAY BRIDGE. 


Mr. E. W. Ives, C.E., a well known member of the profession, who was 
deputed by a number of London railway engineers to make an independent ex- 
amination into the causes of the Tay Bridge disaster, has presented his report ata 
meeting held in London. 

In the course of this report, Mr. Ives expresses the opinion that the whole 
bridge was of far too light and flimsy a character, especially the piers, which also 
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he considers to have been badly designed to resist the under-pressure to which ~ 
they were subject. He believes that everything was sacrificed to cheapness and ~ 
facility of construction, and that, in fact, the outlay was pared down tothe lowest — 
possible point. His conclusions as to the causes of the accident are that the main _ 
girders were not designed to resist the side pressure of the wind; that the method 
of erecting them strained the wind ties; that there should have been iron cross 
girders with proper gussets; that the flooring should have been placed diagonal- 
ly; that there should have been raking columns; the bracing should have been 
more solid; the top columns should have been tied together; at least two more 
columns should have been inserted at each pier, and the main girders should have 
rested directly over the columns, or have had box girders to distribute the weight 
over them,and not have rested upon a triangular girder in the way they did. He 

is of opinion that the wind had, previously to the train entering on the large span 
of the bridge, obtained such a hold upon the girders as to cause them to oscillate 
considerably, and that the piers, not having proper bracing, rocked until the bolts 
parted on the weather or southwest side, and caused the whole structure to col- 
lapse and fall over. 

Mr. Ives, in conclusion, says that, in order properly to investigate the cause 
of this calamity, the whole of the girders, together with the engine, tender and 
carriages, should be bodily lifted by means of pontoons, though, if necessary, the 
girders might be cut into lengths under the water. 

It may be stated that Mr. Ives,who has made the above report,is well known 
as the constructor of several important engineering works, among them being the 
erection of the unique and immense roof of the Lime Street Station, at Liverpool, 
covering the largest area of any station in England; the roof at Woodside Sta- 
tion; the Metropolitan Railway works; the bridge near Farringdon Street, and 


the whole of the large bridges on the Central Railway stations to the Manchester. 
— Oldham ne. 


TURNING SAHARA INTO A LAKE. 


It seems that the conversion of the Desert of Sahara into an inland sea might 
not, after all, be so much of a blessing to the continent of Africa as was claimed 
when the project was first broached. At a recent meeting of the French Geo- 
graphical Society at Paris, Dr. Cosson, a member of the Institute, combated the 
scheme with numerous arguments He did not believe the climate of the interior 
of Africa would be changed by the artificial sea Its shores would be as arid as 
those of the Mediterranean in Tripoli; but, if the climate should change, the date 
crop, which is the principal support of the natives, would be ruined. The routes 
of the caravans from ‘Tunis and, Algiers to the interior would also be destroyed 
and the whole inland trade degraded. Dr. Cosson also predicted that the mass 
of water would produce perturbations in the subterranean currents which feed the 
artesian wells in the oases, and might cause them to fail, and thus entail the loss 
of hundreds of thousands of palm trees. His views as to the climatic influence of 
a Saharan Sea were opposed by other members of the society. | 
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EDUCATIONAL. 


THE VESTIBULE TO SCIENTIFIC STUDIES. 
BY PROF. T. B. SMITH, NORTHFIELD, MINNESOTA. 


In all of our teaching, we are too much given to putting a text-book into the 
pupil’s hands and bidding him prepare so many pages for the first lesson. I have 
become assured that this is not the right course to pursue, and, therefore, at the 
entrance of each class on any particular branch of learning, I spend a lesson or 
more, as the case may need, in going as far back as possible and bringing them 
up to the topic in hand. In this article I shall endeavor to state briefly the 
method pursued with classes beginning various branches in Natural or Physical 
Sciences. 

It is easy to start with a single thought and unfold it until it becomes very 
complex; but, if done in the right way, the whole course will appear easy and 
plain. But to begin with something far removed from the starting point, and try 
to go ahead without any knowledge of what is behind, is very difficult indeed. 
If you start at the front door and proceed to pass through the hall and up the 
stairway, and through the vestibule and over the threshhold into the audience 

‘room, then it will be easy to go ahead or to go backward, and there is no sense 
of bewilderment; but if you be blindfolded and set down at once in the audience 
room, then you do feel bewildered, for you know not where you are, nor how you 
came there, further than that you were brought there, nor what is to come. 

Let us call any particular branch of Natural Science the audience room; 
then let us see what constitutes the vestibule through which the pupil must be al- 
lowed to pass if you would have him understand clearly where he is and what he 
is doing. 

The first great and fundamental thought is, Our study is to be about matter as it 
is, as we have been familiar with it all our days. We are not to bother ourselves 
about its origin or its destiny; neither are we to concern ourselves with Mind. 
Matter, and all its form and phenomena—these are to be our study. 

But Matter is not permanent—it is always changing so far as we can sce. So 
the second great thought is Change. 

But there is, as we have learned by experience, always some cause of the 
change; and these Causes constitute the third great thought. 

Summing up what we have thus far learned, we find we are to study and 
learn about these things : 

1. Matter and its Forms. 

2. Changes in Matter. 

3. Causes of these Changes. 
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Then follow definitions and divisions of these topics. 

I. Matrer.—Matter is that which occupies space and prevents anything else 
from occupying the same space at the same time. There are large bodies of mat- 
ter, as the sun, moon, mountains, etc. These are known as Masses. Of course, 
these masses can be divided and subdivided to an apparently unlimited extent. 
Thus, by heat, water is changed into an invisible vapor; and, by electricity, it is 
changed into invisible gases. But there is a difference between the invisible forms 
obtained in the two cases. If the heat be taken away, the vapor produced by it 
will cool down and again resume its original form; but the gases produced by 
electricity are permanent—they do not again become water when the electricity is 
removed. We conclude, then, that the state of division reached by the heat was 
the finest possible without altering the identity of the water. Such divisions are 
called Molecules, from the Latin word moleculis, meaning a little mass. But the 
state of division reached by electricity, by which the identity of the water was 
altered, must have been finer than the molecules. And, since these particles finer 
than the molecules cannot be subdivided any farther by the forces at man’s 
command, they are called Avoms, from a Greek word meaning, uncut-able, OF 7n- 
divisible. 

Then we sum up, in reference to Matter, that we know it in three different 
forms : 

a. Masses. 

. 6. Molecules. 

c. Atoms. 

II. CHances.—As we just now said, in changes identity may be affected or 
it may not be. So we may classify changes under two heads: 

a. Chemical, or suchas result in loss of identity. 

6. Physical, or such as do not result in loss of identity, but only affect posi- 
tion, state of rest or motion, condition, as gaseous, liquid or solid, etc. 

III. Causes or CHANGES.—Whatever causes change of any kind is called 
Force. We donot know anything about absolute Force ; but that is the name we 
give to whatever causes change. Now Force receives many names, according as 
it exhibits itself in one way or another; and, without stopping to discuss these 
“‘forces,”’ as we call these various exhibitions of Force, we arrange the following 
classification of them: 

1. Attraction, which, since it is seen acting between Atoms, and between 
Molecules, and between Masses, may be divided into three heads: 

a. Atomic, usually called Chemical Affinity. 

6. Molecular, subdivided into Cohesion, Adhesion, and the Crystallic Force. 

c. Cosmical, usually called Gravitation. 

2. Phenomenal, or such as affect our senses, as Heat, Light, etc. 

3.  Brologic, or Vital, or Life Force. 

Many of these forces can be changed from one kind into another and not one 
jot of energy be lost; and it is possible, even probable, that most if not all of - 
them are only ae of motion—modes of that motion originally imparted to 
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matter when ‘‘God moved upon the face of the waters”—~v. ¢., the elements of 
matter. 

Thus far we have been getting together the materials with which we are to 
work. We have now before us Matter and the Forces which act in and on Mat- 
ter producing changes. Let us,therefore, next endeavor to discover the order in 
which these changes naturally occur. 

In our thought let us go back to ‘‘the beginning” of which the Bible speaks. 
We believe there was a beginning, though we may be wrong. Huxley says: 
‘*Any human belief, however broad its basis, is only a probable belief; our 
broadest generalizations are simply statements of the highest probability.” 

Now if the simplest form of matter at the present time is the a/om, then ‘‘in 
the beginning,” before molecules and masses were formed, all matter must have 
been in the atomic condition. ‘These atoms were distributed through all space, 
and were at rest, unaffectéd by any force save, perhaps, that universal force whose 
laws the immortal Sir Isaac Newton formulated—the Attraction of Gravitation, 
which we have termed the Cosmical Force. 

With the idea of Atoms, at vest and universally distributed, clearly set before 
us, then the next question is, How did these atoms get together to form mole- 
cules? Well, we may make several hypotheses, which may or may not afford ex- 
planation. ; 

First, let us say, the Creator endowed these atoms with peculiar affinities, 
such that there was immediate attraction between them, and they began rushing 
together. 

Secondly, let us say, the Creator ‘‘ moved upon the face of the waters,” and 
the atoms rushed together, impelled by peculiarities in ‘‘ mode of motion.”’ 

Thirdly, let us say, the Creator endowed these atoms with peculiar affinities, 
and then set them in motion, when they at once began to rush together, impelled 
by these inherent affinities and peculiarities in ‘‘ modes of motion.” 

Any one of these may afford the true explanation, but we do not really 
know. So, since we must make assumptions anyhow, let us not try to offer ex- 
planation, but proceed to say that, ‘‘in the beginning,” the primal form of matter 
was the Atom, the first active force was atomic attraction, or chemical affinity, 
and the first result of the interaction of these was the formation of Molecules, in 
which were seen none of the original properties of the atoms, but entirely new 
properties. 

In these steps we have run one complete round in the transitions of Matter, 
and hence have set the bounds for what we shall call Kingdom I. 

Now, if we take Kingdom I, its atoms, chemism and molecules, and intro- 
duce molecular attraction, the result will be masses of matter varying in size from 
two or more molecules to those huge and wonderful aggregations we term stars 
and worlds. Molecular attraction exhibits itself in more than one way. [If itacts 
between molecules of the same kind, we call it Cohesion; if between molecules of 
different kinds, we call it Adhesion. It is a noticeable fact that under some cir- 
cumstances this molecular attraction causes molecules in their aggregation to as- 
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sume particular shapes, with well defined angles, called Crystals. To this phase 
of this force we assign the name,the Crystallic Force. Whether it be a variety of 
cohesion, or cohesion: acting under the direction of a higher force, we do not 
know. 

Both atomic and molecular attraction are influenced, modified and overcome 
by other forms of force which we have termed the phenomenal, the most import- 
ant of which in this respect is heat. In the combined action of all the forces thus 
far mentioned we are to find explanation of the gaseous, liquid and solid conditions 
of matter and the various specific properties of them. Now we have reached the 
limit of form and change in dead inert matter and therefore have found the bounds 
for another kingdom which is Kingdom II. If we take Kingdoms I and II, their 
atoms, molecules and masses and all their forces, and introduce among them a 
force called the vital or life force, we have as a result, all the myriad forms of 
beauty seen in plants and animals. 

Like a skillful leader coming into the midst of forces, splendid yet uncon- 
trolled, life comes into the midst of matter and its forms of force, and lo! What 
evolutions and revolutions! How mightily it sways the scepter of control and 
bends all under its authority! Yet all the while unconquered powers, only held in 
temporary abeyance, bide their time and, at the slightest surcease of vigilance on 
the part of the general, break out and revel in wild riot and ruin. In the forms 
resulting from the action of the life force, we reach the acme of change in matter. 
There is nothing beyond this in the material world of which we know aught. 
Hence we have set the bounds for Kingdom III. Beyond this kingdom there are 
forces acting in matter, as the mental, the spiritual, the intellectual, but their re- 
sult is not material and hence we have nothing to do with them. They are beyond 
the limits of material science. We would only throw out this thought in passing. 
There is a well known fact learned in the study of Geology, that the life of each 
historic age gives promise of what is to be in the age succeeding it. So we love 
to think that the life of man gives promise of a higher and spiritual order of things 
in the time to come. And from all the beautiful order we have seen in the study 
of matter and its evolutions, we can not help believing that God’s wondrous pur- 
poses have had and will continue to have fulfillment in the mighty course of ages. 

To study matter further, then, we must take a new material unit, and this 
shall be our Earth. We study it with reference to the entire contents of King- 
doms I, II and III. By confining ourselves to its exterior and the relations of 
the land, the water, the air and the living beings, we make limits to our Kingdom 
IV. But if we go down into the interior and try to find out its birth, growth, 
history and age, then we call that Kingdom V. And now that the Earth has been 
ransacked, if we would study matter still further, what is left but the region out- 
side the starry heavens, and this is Kingdom VI, beyond which we can go no 
further. We havereached the limit. We began with atoms, we end with worlds. 

Between these two bounds our senses—the lines by which matter sends mes- 
sages to mind—receive impressions and we learn therein; but beyond them either 
way, allis hidden. Just as we abide in silence until vibrations numbering sixteen 
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per second fall on the ear and we begin to hear sound; and we hear on until the 
vibrations reach about 40,000 per second, when the ear loses its sensibility, and 
we pass out into silence again. Just as we abide in darkness until vibrations 
numbering about 4oo trillions per second fall upon the eye when we say we 
see red light, and we see on through all grades of color until the vibrations reach 
about 700 trillions per second, when the eye loses its sensibility also, and we 
pass out into darkness again. Thus we move in little circles of matter having a 
beginning and an ending, and thus we must be content in our study of matter, to 
labor within the limits assigned. And why not? Surely this will give us all we 
can do. In summing up we find there are six kingdoms in material science, viz: 

Kingdom I, which deals with atoms, atomic attractions and molecules, and 
which in the schools is named CHEMistRY. 

Kingdom II, which deals with molecules, molecular attraction and other 
forms of force and masses, and which is named Puysics or NaTuRAL PHILOSOPHY. 

Kingdom III, which deals with everything under the control of vital force, 

(so called,) and which is known as BroLocy, or Borany and Zooé.ocy. 
| Kingdom IV, which deals with the Earth mainly in a surface view, and which 
is called PHysicaL GEOGRAPHY. 

Kingdom V, which deals with the Earth mainly in a subterranean view, and 
which goes by the title of GEOLocy. 

Kingdom VI, which deals with matter extraneous to the Earth, and goes by 
the title, ASTRONOMY. 

_ Now all the various branches of material science found in any of our schools 
may be placed in one or other of these six kingdoms. For instance, Human 
Physiology belongs in Kingdom III, subdivision Zodlogy; while Meteorology 
belongs in Kingdom IV, subdivision ‘‘ Earth in Parts,” section ‘‘ The Air.” 

I have the whole subject mapped out upon a large chart on which the six 
kingdoms make a complete circle. As an example of how each kingdom is pre- 
sented, take Kingdom 7 or Physical Geography : 


Celestial. | Paws 


In Solar System. 
_ Earth Entire. 
PuysIcaL GEOGRAPHY 4 


Forms, 
Terrestrial. “< Density, 
Magnetism, Etc. 
Continents, 
and. | Islands. 
i Fresh, 


Salt. 
Meteorology, Etc. 


Water. 
Earth Divided. 
Air. 


4 
| 
l 
f 
1 
Life. 1 Vegetable, 


| 
Animal. 
This occupies about one-sixth of the bor the other kingdoms occupying 
about the same respectively. 
Such is the vestibule through which classes in Natural Sciences are inducted 


into their particular branch by the writer, who has found it great gain so to begin. 
11I—43 
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ZOOLOGIZING IN THE MAMMOTH CAVE. 
BY H. G. HUBBARD, DETROIT, MICHIGAN. 


During the past summer, while acting as entomologist to the Kentucky State 
Geological Survey, I made, at Prof. Shaler’s direction, repeated examinations of 
the limestone caves in the vicinity of Pennington’s Gap in the Cumberland Moun- 
tains of Lee County, Virginia, without, however, finding a specimen of any true 
cave insect, except a cricket (Raphidophora). Being dissatisfied with this nega- 
tive result, and anxious to test my powers in a locality known to be inhabited by 
blind insects, I determined, on my return, to make a short visit to the Mammoth 
Cave. Accordingly, on the roth of August, in company with one other member 
of the Survey party, I found myself in the stage-coach, rapidly traversing the ten 
miles of hilly country that intervenes between the railroad at Cave City and this 
world-renowned cavern. We reached the hotel about six o’clock in the evening, 


and, after supper, joined a party which we found about to take ‘the short route,” 


a tour in the cave three and a half miles, and the same distance back, making a 
walk of seven miles. 

We entered the cave, the mouth of which is a little hollow behind the hotel, 
and, after proceeding about two hundred yards, found ourselves in a very large _ 
chamber called the Rotunda. Here two avenues lead off, one to the right, the 
other to left. The left-hand turn is takeu by all parties making either the ‘‘long” 
or the ‘‘short” route, and to the Rotunda they must always return on the way 
out. The passage to the right is an immense gallery, like a great tunnel, eighty 
feet wide and forty feet high, and about three miles long. It is called Audubon 
Avenue, and has but few branch galleries,none of them very long. The first side - 
passage that leaves Audubon Avenue is a mile long, and opens at its end into 
the top of Mammoth Dome. So one may follow this passage to eternity, by step- 
ping from the top to the bottom of Mammoth Dome, a distance of two hundred 
and fifty feet. 

As I was anxious to begin at once my acquaintance with subterranean life, I 
decided to remain behind, leaving the guide and his party to continue their route, 
and arranging to meet them herein the Rotunda on their return at eleven o’clock. 
I watched their fading lights and listened to the rapidly diminishing sound of their 
footsteps as they receded down the long passage, then turned into Audubon Ave- 
nue, and, following previous instructions, found and traversed to its end the side 


passage leading to the jump-off into the dome. The gallery was, however, very _ — 


dry, and, after careful search, finding no insects, I lost no time in returning to the 
Rotunda. This is also a dry chamber, but in a few places the walls are slightly 
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_ moist, and there are ledges upon which the droppings of bats are collected I 
found at last, on one such moist shelf, a little pile of fresh bats’ dung, and, on dis- 
turbing it, three or four specimens of Adelops hirtus ran swiftly away and hid in 
the cracks, or in the shadows of small projections of the wall, as though they per- 
ceived and shunned the light of my lamp. Their manner was exactly that of a 
Catops when similarly disturbed. 

The next morning my ‘friend N. and I returned to the Rotunda, and found 
afresh supply of Adelops, where I had taken them the night before. Other and 
better ledges also turned up, and we secured in all about thirty specimens of bee- 
tles. While examining the side walls, a small patch of clay,adhering to the rock, 
attracted my attention by its lumpy appearance, and, picking at it, I opened a 
small pupa, evidently of Adelops. This was a grand discovery, and, while N. 
made a search for other lumpy patches, I carefully uncovered four cells, all that 
were found together in this piece. Each cell contained a pupa and I collected 
them, with the skins of the larve. Near by I found another and a third cluster, 
and N. found one or two more, all within a foot or two of the floor. The num- 
ber of cells in each cluster varied from four to twelve. One cell inclosed a larva, 
and two or three others contained recently transformed imagos of Adelops hirtus. 

x * * * * * * * * * 

Nearly every part of the Rotunda is dry and devoid of life. The corner in 
which the Adelops occurred had, however, a slight cave dampness, and so well 
repaid our search that we devoted the greater part of the morning to examining 
this recess alone. The carcass of an ox lay here close to the wall and partly bur- 
ied beneath a heap of stones and earth, though long past the stage of putre- 
faction—if, indeed, the ordinary process of putrefaction ever takes place in the pure 
air of the cave—and entirely odorless, the flesh still adhering to the bones in a 
wet and moldy condition, communicating its moisture to surrounding objects. 
Upon pieces of wood and boards that lay upon this heap, and were thus kept per- 
petually moist, we captured seven specimens of Campodea and four of Machilis, 
both of which, though blind, had the habits of their relatives, the Bristletails and 
Poduras, also, five specimens of the blinds Pseudo-scorpion (Chthonius Packardt 
Hagen, described and figured in the second part), and two specimens of a trans- 
parent and delicate Psocus, with small eyes and rudimentary or undeveloped 
wings. ‘The last is, perhaps, a wanderer from without, but the three former are 
blind and colorless, true cave forms. The larger cave fly (Anthomyia) was com- 
mon about the ledges, and a single specimen of Anophthalmns Menetriessit, which 
presents an extreme amount of variation, was discovered, after much searching, 
deeply hidden in acrevice four feet above the floor. 

* * *K *k *K ; * *k *k *k * 

At noon my friend left me and returned to the hotel. I was too much ex- 
cited to interrupt this, my first acquaintance with a true cave fauna,and momenta- 
rily expected to find a new beetle or to make some other grand discovery. [I left 
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the Rotunda and proceeded along Audubon Avenue perhaps a quarter of a mile, 
to the first sharp turn. Here I heard water dripping at the summit of a long hill 
of loose rock which rose before me to the roof of the dome. Up this I climbed 
until I reached the spot upon which the water fell. Most of it sank at once be- 
tween the rocks and disappeared, but accumulations of sand here and there re- 
tained shallow pools, and formed tiny beaches among the fallen fragments. The 
wet sand was seen at the first glance to be covered with the tracks of insects,as if 


the hillside swarmed with life. And, in fact, crickets (Raphidophora subterranea 


Scud.) and their young were quite numerous upon the wet stones, although they 
were congregated in still greater numbers upon the side-walls and roof. Almost 
the first stone I turned over uncovered an Anopthalmus, but it fled like a shadow 
into a crevice and saved itself. Three or four others, however, shortly fell into 
’my clutches, and then during an hour’s hunt I could find no more. My move- 
ments had, I suppose, frightened the rest and caused them to seek shelter in the 
cavities below. I took, however, two specimens of a minute blind spider (Az- 
throbia), which were running upon the sand. I next turned my attention to the 
pools of water, and, though none of them were larger than an ordinary wash- 
bowl, I found them all veritable little aquaria, well stocked with the Crustacean 
described by Packard (Cwezdotea stygia). Some of the pools contained twenty or 
thirty specimens, in all stages of growth. In company with them occurred, not 
rarely, a leech, or possibly worm, of very slender form, not thicker than an insect 
pin, but capable of extending its delicate body to a length of two inches. Be- 
ing almost transparent, these creatures were rendered visible by sheir shadows 
only. 
* * *K *K *k *k kK ok *K *k 
The following day we resolved to visit the River Styx, which is the lowest 
level of the cave and about three miles from the entrance by the route usually 
taken. 
ok * * * * * * * * * 
Arrived at the point where the River Styx crosses the gallery, we found 


\ 


Charon’s boat drawn up upon the sand, and, depositing our burdens, we began a ~ 


search along shore for blind fish and crawfish. The forms of several were soon 
seen floating like white phantoms in the almost invisible water, and we captured 
with an insect net several small specimens of both genera of blind fish, Amblyopses 
and Zhyphlichthys, which resemble each other closely, but want the ventral fin in 
the atter genus. We took, also, good specimens of the cave crawfish (Cambarus 
pellucidus Tellk.), and, in addition, a gigantic female of Cambarus Bartonit, the 
common crawfish of the Green River, but which has quite often been found in 
the cave waters. A very unexpected find, however, was a common frog. He 
was restinh upon the sand not far from the water, and was somewhat emaciated 
and apparently much discouraged. A fish with large and perfect eyes, probably 
a darter, showed itself in one of the large pools. It remained for some time mo- 
tionless at the surface of the water, within easy reach, but ‘‘ Pete,” our guide, 
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missed it with the net, and it vanished in a twinkling, not to appear again. A 
single Anophthalmus, found running on the sand, was the only insect, except 
crickets, seen here. 

When, therefore, the party we had left at the hotel in the morning, and who 
had started later in the day by the long route to the end of the cave, arrived, we 
decided to accompany them farther. We embarked with them in one of the boats, 
and, leaving the gallery on our left, pushed under a low, wide arch, and floated 
for half a mile in an aqueduct, like a mammoth sewer, over water thirty or forty 
feet deep. The guides, standing up in the bows, propelled the boats by pushing 
with their paddles against the low roof. At its end, the river sinks beneath the 
wall of rock, but another great gallery opens here at the side, and another system 
of halls and avenues begins, the farthest point of which, and the end of the ‘‘ long 
route,” is still a walk of six miles from the river. 

We landed and hurried on before three miles farther, to Washington’s Hall, 
a chamber of the largest size, and for many years the luncheon place for tourists. 
The floor of the hall is of white gypsum sand, strewn with fragments of the same 
material. The larger masses of gypsum afford convenient seats and tables for 
picnickers, and are strewn about with chicken bones and bits of food. ‘The ac- 
cumulation of such rejectamenta is very great; to be reckoned, perhaps, by the cart- 
load; yet, notwithstanding the presence of so much offal, kept perpetually moist 
by contact with the gypsum sand, not the slightest taint is perceptible in the air 
of the chamber; only at close quarters the recently deposited morsels give off a 
peculiarly rancid odor. As before in the Rotunda, I was struck with the con- 
viction that decay in the cave is an exceedingly slow process, accomplished main- 
ly through the agency of a few fungi.* Prof. Tyndall has shown that in the pure 
atmospthere of the Alps, perishable infusions of meat and vegetables remain un- 
changed for an indefinite period of time.t May it not be that the equally pure 
and bracing air of these caverns is likewise comparatively free from the germs of 
Bacteria, Vibrios and other agents of putrefaction? It has been asserted, by the 
guides, that meat hung up ‘‘at the mouth of the cave” will keep fresh a long 
time. t 

But, if Bacteria are absent, other scavengers in abundance attack this food 
material. I found it swarming with larve of Adelops and the maggots of a small 
fly (Phora). The imagos of the beetle and the puparia of the fly were also pres- 
ent in countless numbers. The adult beetles were very agile, and, on being dis- 


* The fungi of our caves have not, as far as I know, been studied. Two species have been identified by Dr. 
Farlow from the Mammoth Cave, Ozonium auricomum Link, the mycelium of an unknown fungus, and 
Stemonitis ferruginea, also immature. A list by Pokorny, of fungi from the Adelsberg and Lueg caverns, 
Germany, extracted from Dr. Ad. Schmidt‘s ‘‘ Die Grotten und Hoehlen von Adelsberg,” Wien, 1854, and 
kindly sent me by Dr. Hagen, enumerates nineteen species, all found above ground, and originating, as Pokorny 
thinks, from spores introduced from without on wood. 


+ For an account of these experiments, see Popular Science Monthly for February, 1878. 


{ During the summer months, when the temperature outside is higher than that of the cave (59° F.),a 
Strong current of air flows out of its mouth. The incoming supply is said to be by filtration through the rocks, 
an which case it would be, very probably, freed of floating germs. 


680 KANSAS CITY REVIEW OF SCIENCE, 


turbed when gathered ina cluster about a piece of meat, they scattered in every 
‘direction over the sand, so that it was difficult to pick them up rapidly. I found 
the best method to be to throw the lump with Adelops clinging to it on to a hand- 
kerchief. The beetles then hid in the folds of the cloth, and could be picked up 
by a quill passed through the cork of the collecting bottle. In this way we se- 


cured several hundred specimens in a few minutes. To secure a good supply of. 


larvee, it was sufficient to tie up in a cloth one or two small fragments of chicken 
bone crowded with insects. These, unfortunately, remained forgotten in my col- 
lecting sack until after my return home, a week later, when I found and exam- 
ined them. ‘They were much crushed, and the larve all dead, but, of the twenty 
or more Adelops which adhered to the lumps, and had been imprisoned with 
them, two were still alive. Both, however, died after another week’s confine- 
ment. Some of the puparia of the fly were also uninjured, and in a few days 
several perfect Phoras made their appearance from them. Three or four living 
mites (Acarus), and a very minute Psocid (A¢ropos divinatoria Muell.), possessing 
eye-spots and undeveloped wings, were also found upon the lumps. Washing- 
ton’s Hall was said to be a good locality for Anophthalmus, but we found only a 
few specimens under flat pieces of gypsum. 

The party of sight-seers had, in the meantime, gone to the end of the cave, 
and afew minutes before their return ‘‘ Pete,” who had remained with us, pro- 
posed to take us to a place where plenty,of Anophthalmi could be found. He 
then led us back a short distance to a passage called Martha’s Vineyard. Here 
the rocks are damp, with some dripping springs, and one quite large pool known 
as Hebe’s Spring. This locality did not disappoint our expectations. It is 
one of the best in the cave; but, as we had but a few minutes’ time, we were 
obliged to hurry over the ground and could delay but a few moments in one 
place. The guide, constantly moving on, called back to us that it was dangerous 
to fall behind. At Hebe’s Spring, the repairing of a stairway left the timbers of 
the former structure scattered about, and under these, Anophthalmus Tellkampfit 
and A. Menetriessti were common, the former much more abundant than the lat- 
ter, however. I found here, under a piece of wood lying on sand, a specimen of 
a larva which agrees perfectly with Packard’s figure of that of A. Zellkampfii* 
We also secured two specimens of Phrixis /ongifes, the blind Phalangid spider, or 
Harvestman, described by Cope.t 

With a little more time at our disposal, I feel sure that the pupa of Anoph- 
thalmus would have been found at this spring, as many of the imagos taken were 
quite fresh. The pupa has, however,already been figured by Packard in his paper 
on the beetles of the cave. While I devoted myself to hunting under boards and 
stones for other insects, taking only an occasional specimen of Anophthalmus, 
‘«Pete” and N. were capturing numbers of the latter, all of them resting in exposed 
places upon the side-walls, where it was quite damp, and usually several feet from 


the floor. They were not at all difficult to find or to capture, and we took about thirty 


* American Naturalist, vol. x, pl. ii. 
t Ibid., vi, p. 421. 
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specimens while rapidly passing over the first half-mile of our route back to the 
river. * *k *k *k *K *K *k *f * 

In examining the results of my two days’ collecting, I find, in forty speci- 
mens of Anophthalmus Tellkampfii, but little variation. Of twelve 4. Menetriessit, 
three show considerable variation in size and form, and one is plainly pubescent. 
An undoubtedly new species of this genus has been detected among the specimens 
of the latter species, which I have named A. cnterstitialis. A small mite (Acarus?) 
infests the bodies of the Anophthalmi. While studying the larva of the Adelops, 
and observing the action of the muscular lobes that close the rectum at the end of 
the anal tube, by pressure I succeeded in expelling the fceces in ovoidal masses, 
and along with them several thread-like bodies,curved in the shape of a fish-hook 
and pointed at the ends. Under a magnifying power of 250 diameters, they ap- 
pear to be filled with granules, and are thicker and shorter than Z7ichina spiralis. 
I suspect that they are intestinal worms.—American Entomologist. 


FISH CULTURE IN THE WEST. 


The proposition now before Congress to appropriate $20,000 to enable Prof. 
Baird and others interested in the artificial propagation of fish to make an exhibit 
of American food fishes at the International Fishery Exhibition, to be held at Berlin, 
in April, will at least have the good effect of turning public attention, in this 
country, to the vast and growing importance of the subject of pisciculture. We 
do not know that we would gain anything directly by sending our samples to 
Germany, but as the superiority of our methods would excite remark and stimu- 
late inquiry at home as well as abroad, we might in the end reap a reward in the 
growth of public interest in this question and the increased willingness of our legis- 
lative bodies to make the necessary appropriations for the artificial propagation 
of food fishes. Wonderful progress has been made in re-stocking waters partially 
or wholly depleted of fish in many of the Northern States. Artificial propaga- 
tion has been practiced successfully for many years in the production of salmon and 
codfish in the New England States, and every spring, millions of the young of 
these species are turned out of the hatcheries into the bays that indent the eastern 
coast of Maine, Rhode Island, Massachusetts and Connecticut. Nor have the 
streams of that region been neglected. Rivers and creeks that for generations had 
been without fish, have been re-stocked, and thus new and, with proper care, in- 
exhaustible supplies of excellent food have been added to the resources of these 
States. 

The States bordering on the great lakes have for years pursued a most liberal 
policy in the matter of fish culture. Thirty years ago, Lake Michigan was crowd- 
ed with the far-famed whitefish, but the eager demands of commerce and the 
untiring industry of the fisherman made such vast inroads upon the species that it 
was threatened with utter extinction. About five years ago, at the urgent solicit- 
ation of a few naturalists who saw the danger and its remedy, the Wisconsin 
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Legislature provided for the establishment of a fish hatchery at Milwaukee. Un- 
der competent management, the institution has proved a great success, and every — 
year from 10,000,000 to 20,000,000 of young whitefish are turned into Lake. 
Michigan by the hatchers. Careful observations show that the young fish thrive 
wonderfully, and it will not be long until the supply of commercial whitefish will 
be greater than ever in Lake Michigan. The same hatchery also turns out mil- 
lions of lake trout every year. This is a much hardier fish than the whitefish, and 
its growth is very rapid, but it is not so highly prized as its more delicate neighbor. 

Within the last two years the propagation of land-locked California salmon has 
been attended with gratifying success at the Milwaukee hatchery, and it is thought 
that this valuable fish may become acclimatized in the waters of the Mississippi 
Valley. 

In Michigan, Minnesota and Iowa, as well as Wisconsin, much attention 
has been paid to the propagation of brook trout, and the cold-water streams of 
these States are gradually being stocked anew with that delicious fish. It has 
been found, by experiment, that the whitefish and the lake trout of the great lakes 
will thrive and increase in the inland lakes of the Northern States which have a 
depth of fifty feet. These species could hardly be expected to endure the greater 
warmth of our Missouri summers, but there are others which can be propagated — 
with equally gratifying results, that would, if placed in our running streams and 
small lakes, add greatly to the natural wealth of the State by vastly increasing our 
supply of cheap and wholesome food. No State can be too liberal in dealing with ~ 
this question. There is no other form of animal food that costs so little as fish, 
and very few that are so nutritious and desirable. We have many streams in this 
state that might be stocked with food-fishes adapted to our climate at small expense. 
We are glad to note that our Fish Commissioners are alive to the importance of 
this subject. They have recently stocked a few streams with young fish procur- 
ed from Wisconsin, and we have no doubt they would accomplish much more if they 
were not hampered by the want of funds. We trust that the next Legislature 
will make up for the shortcomings of the last in this matter.—S¢. Louzs Globe- 
Democrat. 


PHYS! Ca: 


CAUSES OF ARTESIAN WELLS. 


It has been reported that at Champaign, Illinois, an inexhaustible supply of 
water has been discovered twenty-seven feet below the surface, and that, on being 
probed, it overflows at the surface of the earth. Quite similar instances, in va- 
rious parts-of the country, have been numerous. The phenomenon proceeds from — 
the same general cause that sends the millions of springs of water bubbling forth — 
through superficial crevices, and makes some wells constantly overflow. The in- 
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fluence which produces such action as this is the resultant of the earth’s centri- 
petal and centrifugal forces operating impulsively upon the subterranean water 
deposits, and forcing them into and through the natural channels of the earth’s 
crust. The theory that the water flows to these springs and wells from a higher 
point, by hydrostatic pressure, is ably contested by a writer in the Popular Science 
Monthly. If the immense floods which break forth in different places were the 
result of a flow from some other higher bodies of water, the drains must have of 
necessity sooner or later exhausted the supply sources, unless equivalent streams 
were flowing into the latter also. Next, whence could come the higher heads to 
flow into and supply them in turn? Extend the process until a flow is secured 
froni the highest land on the earth, and then whence comes the flow to supply that ? 

At Grenelle, Germany, a majestic column of warm water rises thirty feet 
above the surface of a well 1,000 feet deep, for which there is no apparent head. 
The artesian well at Tours rises with a jet that can sustainacannon. Chautauqua 
Lake rises like a jewel in the crown of a high mountain ridge. It is twenty miles 
long and two miles wide,and is fed by innumerable springs which can be seen bub- 
bling up through the bottom. It is on the highest land in the State of New York 
west of the Catskill Mountains. From it issues a large mill stream. To account 
for this great flow in this region by supposing it to fall from some other higher 
elevation is absurd, for there is no such source from which it could flow without 
being exhausted. . 

In the mountain region of Pennsylvania, at every step, the traveler notices 
abundant streams of the purest water, sometimes gushing from the very tops of 
the mountains. There isno land above them from which such torrents could flow 
in such constant abundance. 

Lakes Superior, Ontario, Huron, and possibly Michigan, are overflowing 
springs of subterranean water, but they cannot be accounted for upon the hy- 
pothesis of hydraulic pressure,since there are no higher lands which could furnish 
an adequate supply. If all the lands on the continent which are higher than Lake 
Superior were supposed to be but shells filled with water, the difference between 
outflow and the inflow of Lake Ontario would quickly exhaust the supply. The 
vast surface of Ontario cannot come through an underground channel connecting 
it with Superior, for the difference in level between the two is 365 feet, and were 
they connected their surfaces would find a common level. 

Lastly, from the highest point of the highest mountains in the world—the 
Himalayas—great cataracts and streams have poured, and still do pour, with an 
abundance that not only is astonishing, but would exhaust any possible reservoirs 
at their extreme tops. The conclusion is inevitable that some other force than 
hydrostatic or hydraulic pressure exists to which these great overflows are due. 
Gases are out of the question, for they force water down instead of up, when both 


-- are inclosed in a common reservoir. 


In the case of water imprisoned within the earth’s rocky chambers, the re- 
sultant of the two natural forces, centripetal and centrifugal, will be duplicated 
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upon every point of the rock-prison. ‘The intensity of the resultant will be repre- — 


sented by the aggregation of the resultants of all the particles of water. Suppose a 
small opening be made in the rock-prison. Immediately the water will be forced 
out with a velocity equal to the influence of these aggregated resultants, modified 
by the laws of friction, and this velocity will not be influenced by the direction 
of the original impulses given to the water particles. Hence, if fissures exist in rocks 
that lead to imprisoned waters, it would happen that through these outlets the wa- 


ters must certainly flow. If by any artificial means, as by boring, an opening should ~ 


be made between a body of confined water and the surface of the earth, a flowing 
well would result. The intensity of the centrifugal force will increase with the 
distance from the earth’s center, while gravity decreases. Thus we find the 
strongest and most abundant flows at the tops of mountains or on high plateaus. 
But, suppose that it had been fully proved that a particular overflowing 


well or spring was caused by hydrostatic pressure, it would still remain to be ac- © 


counted for how the water got to that higher point. This can best be done by 
the force designated, which is always acting upon the partially confined water- 
beds and water-channels forming the internal water structure of the earth’s crust. 


THE AURORA BOREALIS. 
PROF. G. T. TEMPLE. ‘ 


Although the conjecture was hazarded more than 160 years since by Halley, that 
the aurora borealis was a magnetic phenomenon, it has acquired empirical certainty 
from Faraday’s discovery of the evolution of light by magnetic forces, as well as 
from more recent observations, the following extracts are translated from a letter 
written by Herr Pastor emeritus H. M. F. Esmark, having observed the meteor- 


ological conditions attending the display of the polar lights for many successive 


years: ‘The aurora is neither seen during extreme cold or northerly winds, but 
appears when an ordinary arctic temperature is raised by southerly and westerly 
winds, and is generally followed by snow. In the southeastern part of Norway it 
seems to be especially caused by southeasterly winds, which are there very moist and 
rather warm. Its appearance is aways accompanied by a falling barometer. In 
my opinion the phenomenon is due to the following causes: When a wind laden 
with warmth, moisture, and electricity comes in contact with a body of cold air, 
the moisture is converted into snow, the warmth and electricity are thereby re- 
leased, and the aurora is the result of the disturbances. ‘The northern lights can 
not occur in very high latitudes, because the warm, moist air is cooled long before 
it reaches them.’”’ In this way Herr Esmark would account for the splendid ap- 
pearance of the aurora in Northern Norway, where the sea winds, bringing 
warmth, moisture and electricity from the ocean, are met by cold land winds from 
the interior. MM. Lottin, Bravais, and Siljerstrom, who spent a winter in Bose- 
kop, in Alten (lat. 70° N.), saw the northern lights 160 times in 210 nights. The 
most vivid aurora that I ever saw near Alten, was toward midnight on the rath of 
November, 1874. ‘The flickering lights played about the masthead so like light 
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ning that it was difficult to believe they were harmless. We had no snow, however, 
till the evening of the 14th, as we were entering Tromsoe Harbor, and during 
the discharges of light the compass needle was wildly erratic. The determination 
of the chemical elements involved, by means of spectrum analysis, is by no means 
the least of the numerous scientific results to be derived from Arctic exploration. 
— Proceedings of the Royal Geographical Soctety. 


A GLACIER IN THE ROCKY MOUNTAINS. 


A gentleman, who has during the past two years, traversed the mountains in 
the vicinity of Leadville, and penetrated almost every one of the secret recesses, 
informed a Heradd reporter yesterday that there is, within twenty-five miles of this 
city, one of the most interesting curiosities of nature—a veritable glacier, present- 
ing all the characteristics of the glaciers of Switzerland, both in magnitude and 
motion, its progress being gradually down the gulch. The scene of this curiosity 
is located in the Mosquito Range, about fifteen miles north of the pass. Our in- 
formant states that he first discovered it about three years ago, while out on a 
prospecting tour. It was nearly a mile in length, and at the bottom of the gulch 
presented a sheer precipice of ice not less than 150 feet in height. Later in the 
season the place was visited again, when it was found that the mass of ice had 
melted until at its face it was not more than one hundred feet high, the loss from 
the surface reducing its length to about halfa mile. Again, early the following year 
the place was visited, and the glacier was found to have regained its bulk, show- 
ing that the accumulation of ice and snow during the winter was about one-third 
its gross bulk. The rocks on the sides of this immense mass of ice show the 
marks of attrition, proving beyond all controversy that the glacier is in motion. 
Indeed, the earth at the foot of the gulch, heaved up in great masses, shows that 
it is gradually moving down into the valley. During the summer, a large stream 
of water flows from the face of the icy cliff. Our informant is of the opinion that 
the glacier, as it progresses out of the deep gorge in which it was formed will 
slowly melt away and it will not last many years. It is out of the way of ordinary 
travel, and the route to the scene is exceedingly difficult, so that it is not likely to 
be visited except by prospectors and hunters.—Zeadville Herald. 


~ 


METEOROLOGY. 


MISSOURI WEATHER SERVICE, JANUARY 1880. 
PROF. FRANCIS E. NIPHER, WASHINGTON UNIVERSITY, ST. LOUIS, MO. 


At the Central Station, January has been very warm, with excess of rain. 
The normal January temperature is 31.7 °, while the temperature of January, 
1880, was 46 °, or 14.5 ° above the normal. In nocase during the month did the 
mean daily temperature fall to the normal temperature, and in only six cases did the 
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daily minimum reach this temperature. On only eight days did the daily #empera- 
ture fall below 40°. The coldest day (31st,) had a mean temperature of 33.5, 
and its minimum, the coldest of the month, was 22.5. The highest temperature 
of the month, was 67 on the 11th. In 1864, Engelman observed a January 
temperature of 72, but the mean monthly temperature was 29 ° , the coldest tem- 
perature of that month being minus 22.5. Not only has the past month been 5 ° 
warmer than any other January in forty-three years, but it has been very uniform 

Vegetation near St. Louis is, nevertheless, little affected, and the fruit buds are, as 
arule, safe as yet. The silver-maple is reported in bloom at Allenton, (St. Louis 
county). In the southern part of the state, vegetation has been advanced, and 


may receive injury from future cold weather. The rainfall has been least, (less — 


than one inch,) in the extreme northwest, and in the large area drained by the 
Osage and Gasconade rivers and their tributaries, and extending up the Missouri 
as far as Glasgow. In the extreme southwest, the rainfall has reached between 
six and seven inches. Marble Hill, (in the southeast,) reports three inches of 
snow on the rath, but at no other station has the snowfall of the month exceeded 
one-tenth of an inch. 


KANSAS WEATHER REPORT FOR JANUARY, 1880. 


BY PROF. F H. SNOW, KANSAS STATE UNIVERSITY. 


The warmest January, and, except December, 1877, the warmest winter 
month in our thirteen years’ record. The month was also remarkable for the entire 
absence of snow, and the unprecedented number of fogs. The high temperature 
has caused many insects to come forth from their winter quarters, including bees, 
flies, beetles and moths. Our fruit-growers should search for and destroy the 
wingless females of the canker-worm moth, which, in a few localities, are now 
depositing their eggs upon the apple trees. 

Mean temperature, 41.23 degrees, which is 14.84 degrees above the average 
January temperature of the twelve preceding years. The highest temperature was 
67 degrees, on the 18th; the lowest was 20.5 degrees,on the 31st; monthly range, 
46.5 degrees; mean at 7 a. m., 35.37 degrees; at 2 p. m., 48.42 degrees; at 9 
p- m., 40.64 degrees. 

Rain, 1.80 inches, which is 0.51 inches above the January average. Rain 
fell on 3 days. There was no snow, but a small amount of sleet preceded the rain 
of the 29th. 

Mean cloudiness, 48.49 per cent of the sky, the month being 0.64 per cent 
cloudier than the average. Number of clear days,15 (entirely clear, 2) ; half clear, 
7; cloudy, 9 (entirely cloudy, 7). Mean at 7 a. m., 59.05 per cent; at 2 p. m., 
41.29 per cent; atg p. m., 45.16 per cent. 

Wind—southwest, 25 times; northwest, 24 times; southeast, 13 times; north- 
east, 12 times; north, 3 times; south, 8 times; east, 6 times; west, twice. 


The entire distance traveled by the wind was 12,861 miles, which gives a mean 


/ 
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daily velocity of 414.87 miles, and a mean hourly velocity of 17.28 mites. The 


‘highest velocity was 55 miles an hour, at 1 p. m., on the atst. 


Mean height of barometer, 29.094 inches; at 7 a. m., 29.115 inches; at 2 
p- m., 26.067 inches; at g p. m., 29.100 inches. Maximum, 29.631 inches, at 
9p. m. on the 12th; minimum, 28.604, at 9 p. m. on the roth; monthly range, 
1.027 inches. . 

Relative humidity—mean for the month, 73.8; at 7a. m., 84.3; at 2p. m., 
57-3; at 9 p. m., 79.9; greatest, 100, on 12 occasions; least, 29.2, at 2 p. m. 
on the r4th. There were g fogs, all in the first quarter of the month. 


The following table furnishes a comparison with former years : 


"Mean Maximum | Minimum | Rainfall, Mean | Mean 

JANUARY. temperature, |temperature,|temperature.| in inches. | Cloudiness. | Humidity. 
coy 23.67 64.0 7.0 | 0. 36 37.00 sHweteg 
i . | 305° 56.0 6.0 | 2.90 | 43-97 83-7 
MAE aia ya! ois js. «, | 24S 56.5 -—1.0 | 0.67 49.25 74.2 
Dall TDs ee eee 28.86 67.5 —5.0 1.15", 64.00 Vasey 
(oy 2 ha 5. | Pe'5 50.5 =Jlels O17 42.69 68.3 
meme roe os! S| ROLOT 46.5 —26.0 2.66 47.10 75.5 
Bee eer  O) .> | 520.0 61.0 = ea5 2335 53-65 73.0 
eesti su. hs. 4 | E5289 44.0 =18.5 (Or 54.84 83.1 
Ma ie oes |. 42 ZO 65.5 —2.0 0.57 AZ 68.4 
Pie. Se «| 25260. 62.5 —9.0 Ee U7 48.82 75.5 
Memes... | 33.07 55-0 7.5 3.05 46.77 aa 
meee atte ee |. 23249 53:0 —16.0 0.37 43.98 76.0 
Me es. e514 41.23 67.0 20.5 1.80 48.49 73.8 
Mean of 13 Januaries.| 27.54 57-6 —4.6 b.38 47.90 75.0 


* The minus sign indicates temperature below zero. 


KANSAS METEOROLOGICAL SUMMARY FOR THE YEAR 1879. 
BY PROF.. F. H. SNOW, KANSAS STATE UNIVERSITY. 


The chief characteristics of the weather of 1879 were the high average tem- 
perature of the spring and autumn months, the long period of immunity from 


severe frosts, the deficient rainfall of March, May and August, the extraordinary 


\ 


rainfall of November, and the low percentage of cloudiness. It is worthy of note 


that, notwithstanding the deficiency of rain in the months above named, the crops 
_ have been abundant in all the agricultural sections of the State. 


TEMPERATURE. 


Mean temperature of the year, 54.67 degrees, which is 1.51 degrees above 


_ the mean of the eleven preceding years ‘The highest temperature was 99.5 de- 


: 


grees, on August 4; the lowest was 16 degrees below zero, on the 4th of January, 
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giving a yearly range of 115.5 degrees. Mean temperature at 7 a.m., 48.61 de- — 
Srees. at 2. p.im.,\63. 71 degrees; at 9 p.m., 53.18 degrees. 4 

Mean temperature of the winter months, 27.93 degrees, which is 1.94 degrees _ 
below the average winter temperature; of the spring, 58.4 degrees, which is 4.83 
degrees above the average; of the summer, 76.5 degrees, which is 0.47 degrees 
below the average; of the autumn, 56.71 degrees, which is 3.90 degrees above 
the average. 

The coldest month of the year was January, with mean temperature 23.49 
degrees ; the coldest week was January 2d to 8th, with mean temperature 3.9 de- 
grees; the coldest day was January 3d, with mean temperature 9.3 degrees below 
zero. The mercury fell below zero 13 times, of which ro were in January and 3 
in December. 

The warmest month was July, with mean temperature 79.14 degrees; the 
warmest week was July 3th to r1th, with mean temperature 83.54 degrees; the 
warmest day was July 22d, with mean temperature 86.9 degrees. The mercury 
reached or exceeded go degrees on 48 days, viz.: 4in May, r2 in June, 16 in July, 

14 in August, and 2 in September. : 

The last light frost of spring was on April 18th; the first light frost of autumn 
was on October roth, giving an interval of 184 days entirely without frost. The 
last severe frost of spring was on April 4th; the first severe frost of autumn was on 
October 24th, giving an interval of nearly 7 months (203 days) without severe 
frost. 

The severe cold weather of January and the frost of April 3d were very de- 
structive to the buds of peaches, pears and early apples, in many localities ; but 
there was generally a fair crop of small fruits and winter apples. 


RAIN. 


The entire amount of rain, including melted snow, was 32.68 inches, which , 
is 2.70 inches below the average annual amount for the 11 preceding years. 
Either rain or snow fell on go days, 12 less than the average. The longest inter- 
val without rain during the growing season (March 1st to October 1st) was 19 
days, from April 30th to May roth. The number of thunder showers was 36, of 
which 9 were in June and 1 in December. There were 5 light hail storms. 


SNOW. 


The entire depth of snow was 10.35 inches, of which 0.85 inches fell in Jan- 
uary, 4.50 inches in February, 2 inches in November, and 3 inches in December. r 
The last snow of spring was on February 25th; the first snow of autumn was on 
November 28th. 


FACE OF THE SKY. 


‘The average cloudiness of the year was 40.01 per cent,which is 4.75 per cent | 
below the average. The number of clear days (less than one-third cloudy) was — 
179; half clear days (from one-third to two-thirds cloudy),114; cloudy (more than — 


KANSAS METEOROLOGICAL SUMMARY FOR THE VEAR 1879. 689 


two-thirds), 72. There were 61 entirely clear and 35 entirely cloudy days. The 
clearest month was August, with an average cloudiness of 28.92 per cent; the 
cloudiest month was December, with an average of 51.83 percent. The mean 
cloudiness at 7 a.m. was 44.09 per cent; at 2 p.m., 46.27 per cent; at 9 p.m., 
29.67 per cent. 


DIRECTION OF THE WIND. 


During the year—three observations daily—the wind was from the southwest 
272 times; northwest, 238 times; southeast, 158 times; south, 130 times; north- 
east, 112 times; east, go times; north, 71 times; west, 16 times; calm, 8 times. 
The south winds (including southwest, south and southeast) outnumbered the 
north winds (including northwest, north and northeast) in the ratio of 560 to gar. 


VELOCITY OF THE WIND. 


The number of miles traveled by the wind during the year was 124, 768, which 
is 14,160 miles less than the average for the past 6 years. This gives a mean 
daily velocity of 341.83 miles, and a mean hourly velocity of 14.24 miles. The 
highest hourly velocity was 60 miles,on February 25th and March 13th; the high- 
est daily velocity was 960 miles, on March 8th : the highest monthly velocity was 
13,787 miles, in March. The three windiest months were March, November and 
December ; the three calmest months were June, July and August. The average 
hourly velocity at 7 a.m. was 12.78 miles; at 2 p. m., 16.39 miles; atg p. m., 
14.03 ‘miles. 


BAROMETER. 


Mean height of barometer column, 29.127 inches; at 7 a. m., 29.150 inches; 
at 2 p.m., 29.103 inches; at 9 p. m., 29.126 inches; maximum, 29.745 inches,on 
January 3d; minimum, 28.534 inches, on December 28th; yearly range, 1.211 
inches. The highest monthly mean was 29.253 inches, in January; the lowest was 
29.024 inches, in May. The barometer observations are corrected for tempera- 
ture and instrumental error. 


RELATIVE HUMIIDITY. 


The average atmospheric humidity for the year was. 67.13; at 7a. m., 77.86; 
at 2 p.m., 5011; alg p.m., 73.41. The dampest month was January—mean 
humidity, 76; the dryest month was March—mean humidity, 56.1. There were 
to fogs during the year. The lowest humidity for any single observation was 
12.3, at 2 p. m. March 9th—less than one-eighth of saturation. 


The following tables give the mean temperature, the extremes of temperature, 
the velocity of the wind, the percentage of cloudiness, the relative humidity, and 
the rainfall, for each month of the year 1879, and a comparison with preceding 
years: 
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Sees: pe ere, ators aot eee Wine Ciondnees Hinaang. a Feces { 
January . .| 23-49 53-0 —16.0 8,309 | 43.98 76.0 ee aa 
February. .| 34.06 74.0 5-0 10,097. | 30.04) \4"Gaem 0.41 
Mareh:, \. . | ,48.22 87.0 PLO 13,787 | 46.02 56.1 0.37 
AG! occ. | 56:40 84.0 20.0 Li,221,| 49:07 61.0 4.18 
Way. .'| 69.50 93.0 43.0 12,057 37.20 60.9 1.60 
amas a ths || «7B 22 97-0 45.0 9,498 | 41.33 69.9 7.14 
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COMPARISON WITH PREVIOUS YEARS. 


Miles of Mean Relative Rainfall, 


Z Mean Maximum |. Minimum 

YEAR. temperature |temperature. temperature. Wind. Cloudiness. Humidity. in inches. 
TRO | 5a. OF 99-5 —16.0 | 124,768 | 40.01 ~ 67.1 32.68 
BGT Oi 22) 'e| RRS 98.0 -6.0 | 125,793] 40.65 70.4 38.39 
7 ec. $s eall GEO 99.0 0,0 | £B3,0670), 47212 72.6 41.09 
ff aa ieee 98.0 —5.0 | 148,120] 41.27 66.8 ‘Adate 
Toge <3 | OO 99.0 —16.5 | 145,316] 44.81 65.5 28.87 
PATA oo =| 54.20 108.0 —3.0 | 145,865 | 45.54 65-5 28.57 
WAT os, ol)  GeMeE 104.0 ~—26.0 154,508 | 42.46 64.0 32.94 
os a a i SL TS) 97.0 SEB OF “Cl Dea 3 64.4 32.63 
Leymann: ped 54680 103.0 =G6.00 otis Ble 4g. 8 7a eee aa. 28 
ROUOS 8535 06 |, (-S4>'5O 102.0 FO.0) | Penni | 647-88 68.4 21228 
DOO dl, 50.09 96.0 =B.O) |e. he) AO. 23 5 Wonca 38.51 
TO, tos cafe heap IOI.o =16.5 (| s/s. sc 42. 3h eee 37-42 


In presenting this report, the writer desires to acknowledge his indebtedness 
to Prof. H. S. S. Smith, for taking the observations during seven weeks’ absence 
during the summer vacation. 


RELIABILITY OF THE WEATHER PREDICTIONS OF THE U. S&S. 
SIGNAL SERVICE. 


It is quite wonderful to observe the success of the ‘‘ simultaneous observa- 
tions” plan of the U. S. Signal Service, as shown by the verifications of the 
weather predictions of the bureau. The detailed comparison of the tri-daily in- — 
dications for January, with the telegraphic reports for the succeeding twenty-four _ 
hours, shows the general percentage of verifications to be 84.4 per cent. The — 
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percentage for the four elements are: Weather, 86.9; Direction of the Wind, 
83.2; Temperature, 84.5; Barometer, 82.7 percent. By geographical districts 
they are: for New England, 85.8; Middle States, 85.8; South Atlantic States, 
84.4; Eastern Gulf States, 80.7; Western Gulf States, 80.7; Lower Lake region, 
84.3; Upper Lake region, 87.8; Tennessee and the Ohio valley, 84.9; Upper 
Mississippi 90.3; Southern Pacific coast region, 96.0. There were 10 omissions 
to predict out of 3,813, or o.26 percent. Of the 3,803 predictions that have been 
made, 156, or 4.10 per cent. are considered to have entirely failed; 129, or 3.39 
per cent. were one-fourth verified; 471, or 12 39 per cent. were one-half verified ; 
421, OF 11.07 per cent. were three-fourths verified; 2,626, or 69.05 per cent. 
were fully verified, so far as can be ascertained from the tri-daily weather maps. 

160 Cautionary Signals were displayed during the month, of which r1g, or 74.4 
per cent. were justified by winds of 25 miles per hour, or over, at, or within the 
radius of 100 miles of the station. Forty-six Off-shore Signals were displayed, of 
which 4o, or 87.0 per cent. were fully justified; 42, or 91.3 per cent. were justi- 
fied as to direction; 41, or 89.1 per cent. were justified as to velocity ; and 3, or 
6.4 per cent. were not justified either as to direction or velocity. ‘Twenty-nine of 
the Offshore were changed from Cautionary. 206 Signals of both kinds were 
displayed, of which 159, or 77.0 per cent. were fully justified. The above does 
not include signals ordered for fifty display stations, where the velocity is only 
estimated. Forty-eight cases of winds of 25 miles and over per hour, from scat- 
tering stations, were reported, and for which signals had not been ordered. 
Eight signals were reported late.—U. S. Monthly Weather Review. 

‘ 


CHEMISTRY: 


ANNUAL ASSAY AT THE UNITED STATES MINT. 


The annual assay of the coinage at the three mints of the United States was 
begun in Philadelphia recently by the commissioners appointed by President 
Hayes to examine and test the fineness and weight of the coins made during the 
‘past year. 

The ‘‘reserved” coins, representing one of every denomination struck off on 
-every working day of the past year, were brought out, tied up in small packages, 
and opened by the Commission—first, the gold coins from the mint at Philadel- 
phia; second, the silver coins; third, the gold coins from the mint at San Fran- 
cisco; fourth, the silver coins of the same city; fifth, the gold coins from the mint 
at Carson, and, sixth, the silver coins from the same depository. —Two committees 
were appointed by the Chair, one to take charge of the weighing and the other 
the assaying. 


After arrangements had been completed for the weighing and assaying, the 
111-44 
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reserved gold coins are placed in a black-lead crucible and covered with borax, to 
assist the fluxing and to prevent the oxidation of the copper alloy. They are thus 
melted down and stirred, by which a complete mixture is effected,so that an assay 
piece may be taken from any part of the bar cast out. The piece taken for this 
purpose is rolled out for convenience of cutting. It is then taken to an assay 
balance (sensible to the 10,o0oth of a half-gramme or less),and from it is weighed 
a half-gramme, which is the normal assay weight for gold, being about 7.7 grains. 
Troy. This weight is stamped 1,000,and all the lesser weights (afterward brought 
into requisition) are decimal divisions of this weight, down to one ten-thousandth 
part. 

Next, silver is weighed out per the quartation, and as the assay piece, if 
standard, should contain goo thousandths, of gold, there must be three times this 
weight, or 2,700 thousandths of silver, and this is accordingly the quantity used. 
Thin sheets of lead for cupellation are cut into square pieces and rolled into the 
form of a hollow cone, and into this are introduced the assay gold and the quar- 
tation silver. The lead is then closed around them and pressed into a ball. In | 
the furnace are placed the cupels, and into one of them is deposited the leaden 
ball with its contents, after which the furnace is closed. When the cupellation 
has been finished, the metal is allowed to cool slowly, and the disk or button 
which it forms is detached from the cupel. With a hammer the button is flattened 
and afterward annealed by bringing it toared heat. Itis then laminated by pass- 
ing it between rollers, is again annealed, and is rolled loosely into a spiral,or coil, 
called a cornet. It being ready for the process of quartation, it is placed in a 
matrass containing about 134 ounces of nitric acid, and in that it is boiled ten 
minutes, as indicated by an electric monitor. The acid is then poured off, and 
three-fourths of an ounce of stronger acid at thirty-two degrees is substituted for 
it, in which the gold is boiled ten minutes more. Again the acid is poured off 
and another boiling in equally strong acid is had. The silver having thus been 
removed, the gold is taken out, washed in pure water and exposed in a crucible 
to a red heat for the purpose of drying, strengthening, and annealing. The 
cornet of gold is placed in the assay balancé,and the number of thousandths which 
it weighs expresses the fineness of the gold assayed in thousandths. 

The method employed for testing the accuracy of the process is as follows: © 
A roll of gold of absolute purity, which has been kept under the seal of the Chair- 
man of the Assay Commissioners, is opened in their presence,and from it is taken 
the weight of goo parts. Yo this are added 100 of copper, to make up 1,000, 
parts of the exact legal standard. The same process is employed as with the other 
gold, and at the same time after the assay is finished, the pure gold remaining 
ought to weigh exactly goo. The law allows a deviation one-thousandth for gold 
coin; that is, from 899 to got. 

In assaying the silver, the reserved coins are melted together in a black-lead 
crucible, to prevent oxidation and to allow of dipping out. A small portion is_ 
poured into water, producing granulation, from which portion the assay is taken. — 
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A different mode is pursued with silver, for the reason that, when silver is alloyed 
with copper, there is a separation to a greater or less degree between the two 
metals in the act of gradual solidification. From the sample the weight of 1,115 
thousandths is taken, which is dissolved in a glass bottle with nitric silver. Into 
this solution the large pipette full of standard solution of salt is introduced, and 
immediately a white precipitation is formed, which is the chloride of silver, and 
and contains of the metallic silver 1,000 parts. The bottle is violently shaken by 
a mechanical arrangement, and so continues to be shaken, until the addition of 
salt water only shows a faint trace of chloride below the upper surface of the 
liquid. In making the test assay a roll of silver of known absolute purity is kept 
from year to year under the seal of the Chairman of the Commission. This is 
opened, and 1,004 parts weighed off and submitted to the same process as em- 
ployed with the coin. Ifthe salt water used be of the exact standard, the solu- 
tion in the larger pipette will precipitate 1,000 parts of silver; four measures of 
the decimal solution will be required to precipitate the remaining four parts. The 
assay will be finised to-day.—Phdladelphia Press. 


THE DIAPHOTE. 


The Diaphote is an instrument by which you can see by telegraph. Dr. H. 
E. Licks, of Bethlehem, Pennsylvania, has invented an instrument which he calls 
by this name, from two Greek words, da, through, and phos, light. He read a 
paper in Reading, the other day, and exhibited his instrument. This consists ot 
a receiving mirror, the wires, a battery, and a reproducing speculum. The re- 
ceiving mirror is an amalgam of selenium and iodide of silver; the reproducing 
speculum is a compound of seleninm and chromium. The wires are numerous, 
as it is necessary to distinctness that a wire should not be required to affect but a 
very small space. The instrument exhibited had a mirror six inches by four, 
composed of seventy-two small plates, to each of which a wire was attached, the 
whole being wrapped by a fine insulated covering. These wires run to a common 
galvanic battery and thus connect with the reproducing plate. When the cir- 
cuit is closed, the rays of light are conducted through an ordinary camera, and the 
accompanying heat produces chemical changes in the amalgam of the murror, 
which, modifying the electric current, cause similar changes in“the reproducing 
speculum. 
In the experiments at the close of the explanatory lecture, an instrument was 
taken to a lower room of the building and operated from there to the stage in 
presence of the audience. Before the mirror in the lower room the committee 
held in succession an apple, a pen knife, and a trade dollar, which were distinct 
on the platform above. ‘The date on the trade dollar, thrown on an enlarged 
screen, was plainly visible, as well as the goddess of liberty. A watch was next 
used, and the audience could see the movement of the hands. An ink bottle, a 
flower, parts of a theater hand-bill, were also shown, and when the head of a live 
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kitten was exhibited, there was great applause, and the inventor warmly congrat- 
ulated on his success. The Reading agée, from which we condense this account 
of the remarkable invention, represents the opinions entertained of its practical 
value as very high—it being possible for a signal officer on a railroad to see 
hundreds of miles of track at the same instant. What next?—Kansas City 
Journal. 


- 
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CANAL ACROSS CENTRAL AMERICA TO THE PACIFIC. 
BY E. H. DERBY. 


The success of the Suez Canal insures the construction of another ship canal, 
most important to the United States—one which will form a new route for its 
coastwise commerce, which now passes around Cape Horn to the Pacific. It will 
reduce a voyage of 18,000 miles to one less than one-third of that ‘distance, and — 
diminish the time required on the way to one-fifth of the time now taken, re- 
placing the vessel under sail with the steamship of steel. The Pacific railways 
are adapted to transportation of mails, travelers, and express freight. They are 
important also for local traffic, but in no respect suited to our chief coasting 
trade—the conveyance of grain, provisions, timber, coal, fish, and metals between 
the Atlantic and Pacific. When a ship canal is finished, it will cheapen all our 
routes to the Pacific, and it is safe to predict that it will reduce the rates of freight 
between the Atlantic and the Pacific below six dollars per ton, via the canal, and 
we may easily foresee what will be the future course of commerce. The routes 
across the Isthmus and Central America have been explored and surveyed by both 
England and the United States, and the estimates for one of them are below the f 
cost of the Suez Canal, while the prospects of business are far more encouraging. 
The Suez Canal commands the trade between India and Europe, but cannot con- 
trol the commerce of China and Japan with the United States, or more than half 
of that between the same countries and Europe, while a ship-canal between the 
Gulf of Mexico and the Pacific will eventually command twice the tonnage that 
now passes through the Suez Canal. 

It will be a candidate for the vast export of wheat and other grain from our 
Pacific coast to Europe. The annual production of wheat on our Pacific coast 
exceeds a million tons, and will soon require a million of tons of shipping to con- 
vey it to Europe. The ships would pass twice through the canal, and give it two. 
millions of tonnage. ‘The vast coasting trade of the United States between the 
Atlantic front and California, Oregon and Alaska would pass through this canal e 
both going and returning,and the varied products of the Pacific coast,in the shape 
of timber, fish, copper ore, and extent of cargoes would, together, add another a 
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million to its tonnage. The commerce of the United States alone through this 
canal will supply a tonnage equal to that which pays six millions of dollars each 
year to the Suez Canal. It will be a candidate for ships on their voyages from 
Europe for tea to China and Japan, and on their return, and will take nearly the 
whole tonnage passing between the Atlantic States, China, Japan and the Phil- 
lippine Islands, and between Europe and the Russian Possessions, and best ac- 
commodate the ships engaged in the whale fisheries of the Pacific. Tea, to the 
extent of two hundred millions of pounds, and occupying one hundred thousand 
tons of shipping, forms one item of its commerce, which will annually send through 
the canal nearly a quarter of a million tons of shipping. Then we have the trade 
between Australia and Europe,one item of which—wool—amounts yearly to three 
hundred millions of pounds. We may safely calculate that the Australian ships, 
out and back, will patronize this canal to the amount of three hundred thousand 
tons. 

Peru, with it guano amounting to three or four hundred thousand tons sent 
annually to Europe; Chili, with its copper and nitrates and return cargoes, 
with Gautemala, Mexico, and Central America, must furnish at least another mil- 
lion of tons. Then we have the growth of this commerce while the work pro- 
gresses, together with that due to new facilities, so that the aggregate must reach 
between five and six millions of tons—nearly twice the tonnage which passes year- 
ly through the Suez Canal. This estimate is not a high one. Ten years since, 
before the grain trade of California had attained to any importance, the tonnage 
that would seek the canal was set at 3,300,000 tons by Admiral Davis, of our 
navy, and the annual saving in cost of freight, interest, and insurance on the 
property to be transported by this canal, was set by him at ninety-nine millions of 
dollars. , 

The estimate seems to be a high one, for it exceeds the computed cost of the 
canal itself; but the saving must be immense, as this trade is fast increasing, and 
the cost of transportation may be lessened two-thirds by a shipcanal. California 
has become the chief granary of Great Britain, which now requires annually from 
other nations two hundred millions of bushels of grain. She prefers the wheat of 
California to grind with her own moist wheat, and there is no country but Cali- 
fornia where one man can successfully cultivate five hundred acres of wheat un- 
aided by either man or fertilizer. 

With this canal completed, the grain of San Francisco, which is now more 
than four months on its way to Boston or Liverpool, could be landed there in less 
than three weeks. The vessel transporting it, instead of making one trip yearly, 
would accomplish many trips, by the aid of steam, now prohibited by the length 
of the voyage. 

To the United States the canal will be most useful in developing the products 
of the Pacific coast and exchanging them for our manufactures. To the British 
Isles it is even more important, as they draw one-fifth of the wheat they consume 
from California and Oregon, and by means of this canal may save annually a mil- 
lion sterling in freight. 
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To France it is important for the diffusion of her manufactures over the isles 
and coasts of the Pacific, while the whole continent of Europe and most of South 
America are deeply interested in this enterprise-— Harper's Magazine for March. 


ANCIENT EGYPT. 
BY FRANCIS E. UNDERWOOD. 


The history of Egypt can never be fully known, although its memorials are 
more numerous and more profoundly interesting than the remains of any other 
ancient civilization. No other people ever took such pains to perpetuate their 
annals. Every one of their temples and colossal sculptures, as well as their eter- 
nal pyramids, seems to have been designed to preserve the name of a Pharaoh 
and the events of his reign. Mounds of stone along the Nile, and by its old and 
deserted channels in the Delta, designate the sites of dead and forgotten cities ; 
and every column and pedestal and fragment of wall still bears the indestructible 
characters which tell of the pride and power of some successor of Amon-ra. 

The ruins of Egypt, beyond all others on the planet, show grandeur of de- 
sign with adequate skill and boundless energy in execution. To an Egyptian 
architect nothing was impossible. We are not losing sight of the works of the 
Greeks; but the art and architecture of that lively and accomplished people have 
been so long domesticated in modern life and blended with modern thought that 
they give us an impression of elegance and proportion, of refined and tranquil 
beauty, but never the sense of sublimity. The central idea in Egypt was an all- 
compelling power, finding expression in original and tremendous forms. The 
Hall of Columns at Karnak, and the gigantic twin statues of Amen-hotep III, are 
instances of the purely sublime.—March Atlantic. 


WONDERS OF THE VATICAN. 
BY EMILY F. WHEELER. 


The Vatican, then, is an immense and irregular pile of buildings, erected at 
different times, and with little attempt at architectural unity. It consists of count- 
less halls and rooms, and these surround courts with colonnades and fountains. 
Many of them are lighted from above; but others, especially in the library, look 
out on sunny garden spaces where are close-clipped hedges, trim flower-beds, and 
orange and lemon trees laden with golden fruit. The halls, given up to statues 
and pictures—and there is half a mile of them, according to Murray—are cold 
and stately in their effect ; and, despite a sca/dino here and there, they chill one to” 
the morrow of his bones in half an hour. The Etruscan and Egyptian museums 
beneath are gloomy, but the library halls are warm and bright. Their walls are 
adorned with frescoes, their doorways and columns are of marble in all varying 
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tints. The book-cases are of rare woods, some paneled and carved,some painted 
with fruit and flower designs on a white or gold ground. ‘These are all you see, 
the books being invisible. Rare, marble tables hold presents made the popes by 
kings and emperors in the last century—Sévres vases from the King of Prussia ; 
malachite from Prince Demidoff; splendid candelabras from Napoleon 1; little 
Prince Louis’ baptismal font, sent by Eugenie so long ago; rare illuminated mis- 
sals, whose covers are adorned with embroideries of gold and gem; a wonderful 
fald-stool from Tours,a mass of delicate carving in light brown wood, all ferns and 
wandering vines and bell-flowers,and lace-like canopies over ivory saints six inches 
high which jewel the sides—all these are but a little of the beautiful things you 
see. You walk through hall after hall filled with rich and rare and curious arti- 
cles, and get from every window glimpes of garden green or silvery fountain. 
You look back from the last hall down a vista so long that you cannot distinguish 
objects at the other end. ‘The whole effect is of bewildering richness and beauty. 
But all these museums are much alike, I suppose, to ignorant eyes. ‘The first one 
seen always stays in your memory as biggest and best.—Good Company, No. 6. 


MANUFACTURE OF GOLD LEAF. 


Gold beating appears to be one of the manipulations in the arts that cannot 
be successfully imitated by machinery. Numerous attempts have been made to 
substitute machinery for hand labor, in what appears to be the merely mechanical 
work of beating, but hitherto without success. All the work of making gold leaf 
or foil from the ingot or bar is hand labor, with the single exception of the rolling 
preparatory to beating. 

The gold is procured usually at the United States assay office in New York, 
its purity being ‘‘9g fine.” For dental purposes even this hardly appreciable 
alloy must be elimminated; gold foil for filling carious teeth being absolutely pure 
gold, or as nearly pure as possible. For gilding purposes the purity of the metal 
varies with the use to which it will be assigned, and its color is also varied to suit 
tastes or for particular purposes, by the use of silver or copper as an alloy. 

When the gold is rolled as thin as practicable between highly finished and 
hardened steel rollers, the ribbon thus made—about seven-eighths of an inch wide 
—is cut into squares, each one of which is placed between layers of ‘‘ gold-beat- 
er’s skin,” an extraordinarily thin parchment, until a pile several inches high, or 
thick, is made. This pile is then beaten with an iron hammer, with slightly con- 
vex faces, on a block or an anvil of marble. In this beating is comprised nearly 
all the particular art of this manufacture. The hammers used are of different 
weights in the different stages of the process, the heaviest weighing about twenty 
pounds each. The leaves in the pack have to be occasionally changed in position, 
those nearest the outside changing place with those in the center as it is a singu- 
lar fact that those in the center are widened and thinned much more rapidly than 
those that come immediately under the face of the hammer. When the leaf is 
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beaten sufficiently thin it is cut by girls into squares of four inches, and each half 


placed between the leaves of proper books having red chalk—argillaceous red 


oxide of iron—rubbed on them. The leaf is cut by a splint of bamboo or cane, 
the outer or silicious portion forming an edge quite superior to that of steel for this — 
purpose. The process of the silver plate for silvering is similar to that for making 
gold leaf. The metals are melted in crucibles of Stourbridge clay which are used 
only once and then broken up and sold with the sweepings of the shop, which 
bring from $40 to $60 per barrel, according to the amount of the precious metals 
extracted. A singular fact connected with gold beating is that all the finer golu- 
beater’s skins used in Europe or this country are made by one house in England, 
the secret of their preparation having been kept in the family for several genera- 
tions.— Boston Journal of Commerce. 


BIBLE DATES AS ESTABLISHED BY EGYPTIAN MONUMENTS. 
REV. JAMES FRENCH. 


Chevalier Bunsen, in his work on Practical Corollaries, says: ‘‘The only 
chronology adapted to Universal History is that according to years before and after 
Christ.’’ Jewish history counts from Christ backward through the line of Jewish 
Kings. Now it is a remarkable fact that monumental history synchronizes with 
Jewish history as recorded in the Bible. 

One instance, that of Schishonk, King of Egypt, plundering Solomon’s tem- 
ple during the reign of Rehoboam about B. C. 974, we have alluded to ina 
former article. This is recorded in the temple of Karnac. Schishonk belonged 
to the 22nd dynasty. ‘There is another record which places Pharaoh Hophra, the 
4th King of the 26th dynasty, as contemporary with Zedekiah and Jeremiah, about 
B. C. 586. Here is a definite period of less than four centuries, extended over 
four Egyptian dynasties from the 22d to the 26th inclusive. 

Bunsen calls these two cases where monumental and Bible history synchronize 
with scientific exactness, ‘‘interesting points of contact.” He says the scripture 
data accord on the most satisfactory manner with the traditions and contempo- 
rary monuments of Egypt. He declares further that ‘‘the pivots of the history of — 
Egypt, and perhaps of the whole world, are nothing less than these two points.” 
The determination of these dates is reached by the most crucial scientific tests 
imaginable. 

A still more remarkable event, the building of the great Pyramid, occurred, 
as is not disputed, during the reign of Chedps of the 4th dynasty. Ina former 
article we showed that it was impossible to have erected it only when its entrance 
passage pointed to the then North Star, either B. C. 3,440 when Alpha Draconi 
was moving towards the pole, or B. C. 2,170 when it was moving from it. We 
are aware that Richard A. Proctor has been endeavoring of late to show that the 
earliest date was the most probable one, and has quoted one ancient historian to 
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prove that this accords with history. But this date, that he quotes, was only con- 
jecture and disagrees materially with his own estimate. How much more reason- 
able, if history be referred to, is the generally accredited date given in round numbers 
by Napoleon at the battle of the Pyramids, ‘‘ Soldiers, forty centuries look down upon 
you,” And then again the later dates agrees to an inch with its own record, in 
another and entirely different manner, as we have before described. The prepon- 
derance of proof is largely in favor of the later dates, as we have heretofore shown. 
Proctor considers the entrance passage as built so/ely for astronomical purposes. 
But what astronomical purpose could be accomplished by building the stones in 
tne entrance passage with joints perpendicular or erect, at the point, which, ac- 
cording to Prof. Smyth, corresponds with its erection B. C. 2,170. No ancient 
time-marks of the ages have been so distinctly and indelibly recorded as this date 
of the Great Pyramid, and apparently for a great purpose. Not till the fixed 
stars are hurled from their orbits, and God Almighty’s great clock in the Heavens; 
wears out or gets out of order, can these date-records be obliterated. They are 
where the conflagration of this globe can not destroy them. 

Now here is a definite period of about 1,550 years for twenty-two dynasties, 
making an average of less than seventy-five years to a dynasty. We do not as- 
sume that Egyptian dynasties had any fixed common measure of duration. But 
we do say that where computation is based on mere hypothesis, some regard should 
be shown to the proved average of much the greater portion. If we prove that 
twenty-two out of twenty-six dynasties span over only about 1,550 years, on what 
reasonable ground can we base a supposition that the three preceding dynasties 
extended back to any very much more remote period? We have bridged over 
the dates between Jeremiah and Solomon by four dynasties, and covered without 
leaving a single chasm unspanned more than one and a half milleniums before 
Solomon, by eighteen dynasties, back to the fourth, leaving only three more before 
Pyramid times, to be accounted for by tradition, or based on hypothesis. 

Even if we adopt the earlier date now advocated by Proctor, it makes no dif- 
ference with regard to the time before Cheéps. For according to the most extrav- 
agant date-stretchers, Menes the first King of the first dynasty, lived only from 
600 to 800 years before Pyramid times. And such historians as Diodorus (whom 
Proctor relies on for his early h:storical proof,) together with Herodotus, Eratos- 
thanes and Manetho, all regarded Menes not only as the first mortal King of 
Egypt, but they were not backward in asserting their belief that he was identical 
with Misraim the grand-son of Noah. 

Whoever can, let him give us a more rational and reliable history of Egypt- 
ian origin and dates from a monumental stand-point. 


A BOSTON RAILWAY IN ASIA. 


A company was organized in Boston, February 8, under a charter from Mas- 
sachusetts, dated February 6, 1880, for the purpose of constructing and operating 


700 KANSAS CITY REVIEW OF SCIENCE. 


a railroad from Cairo, Egypt, through Port Said and Damascus to connect with 
the Euphrates Valley Railway, about to be built by an English company. Branch 
roads and extensions are also provided for by the charter. The Turkish govern- 
ment has been applied to for a concession of the necessary right of way. 


BOOK “(NO PRICES. 


THE YOUNGER Eppa. By Rasmus B. Anderson. Crown 8 vo., 302 pp. S.C. * 

Griggs & Co , Chicago; 1880. $2.00. 

The Older Edda was written in verse, and has been styled the mother of 
Scandinavian poetry. The Younger Edda is a collection, in prose, of the myths 
of the gods, and of explanations of the types and metres of the Pagan poetry of 
the Northland, and may be regarded as a completion of and commentary upon the 
Older. It is doubtless a compilation of the works of several authors, though com- 
monly credited to Snorro Sturleson alone. ‘The volume before us is a translation 
by Prof. Anderson, of the University of Wisconsin, and bears the marks of his al- » 
most unequaled knowledge of the Scandinavian languages, as well as of his exceed- 
ing fitness for the task of rendering into readable English this quaint compendium 
of Jewish, Christian, Greek, Pagan, Roman and Icelandic legends concerning the 
origin of the world, the history of the Scandinavian mythology, etc. It is more 
complete than any other English or German translation, and gives to the lover of 
antiquities the most complete and succinct idea of the ancient Teutonic faiths and 
beliefs, yet published. To such readers this work will have a powerful interest, 
while to nearly all, the explanatory introduction, copivus notes and full index 
will render it interesting and attractive. 


NoTEs ON RAILROAD ACCIDENTS. By Charles Francis Adams, Jr. G. P. Put- 
nam’s Sons, New York. 12 mo., 280 pp. For sale by the Kansas City 
Book and News Company. $1.25. 

While the bulk of this work is made up of accounts of various railroad disas- 
ters occurring within the past fifty years in this country and Europe, a good — 
portion of it is devoted to bringing before the public in this practical and forcible 
way, the advantage of the Miller Platform and Buffer, the Westinghouse Brake, __ 
and the Interlocking and Electric Signal Systems. a 

Mr. Adams was, for ten years, one of the railroad commissioners of Massa- 
chusetts, and as such, necessarily became familiar with the causes and results of 
railroad accidents vf most kinds, ani naturally gave much attention to remedies 
and preventions. The work is written in narrative style and possesses far more 
attractions to the general reader than the subject would suggest. 

It is probably the only compilation of the kind published, and, if for no oth- 
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er reason, it is interesting because it shows the vast improvements made within a 


few years, in the appliances adopted for the convenience, comfort and safety of 


travelers. Among the more interesting chapters may be instanced those upon 
Accidents and Conservatism, the Protection of Bridges, the Battle of the Brakes, 
and the Railroad Death-rate. 


BRAIN-WORK AND Over-work. By Dr. H. C. Wood. Philadelphia, Presley 

Blakiston, 1880 16mo., 126 pp. 50 cents. 

This is the tenth of the American Health Primers, and one of the best of the 
series. The author is Clinical Professor of Nervous Diseases in the University of 
Pennsylvania, and has probably had as much experience in such maladies as any 
physician of his age in the country. The subject, which is one of vital interest to 
Americans, is handled in a practical and familiar style, and the suggestions made 
are eminently u eful. Begining with statistics, the author shows that, while they 
may offer a solace to nervous people, from the fact that deaths from such diseases 
are not on the increase, the increasing wear and tear of modern life is showing it- 
self in an increase of the diseases themselves. The work is divided into General 
Causes of Nervous Trouble, Effects of Emotional and Intellectual Work, Rest in 
Labor, Rest in Recreation, Rest in Sleep, with general conclusions remedial sug- 


gestions, which, if followed by the reader, may in many instances avert nervous 


prostration, softening of the brain, and other serious affections. These Health 
Primers are now published by Presley Blakiston, who has purchased the copy- 


ight and other interests from Messrs. Lindsay & Blakiston. 


CIRCULARS OF INFORMATION OF THE BUREAU OF EDUCATION. By Hon. John 
Eaton,Commissioner. Washington, D. C.,Government Printing Office, 1879. 
Nos. 1 to 5. 

These circulars comprise about 240 pages, and consist of treatise upon Train- 


_ ing Schools for Nurses; Papers, Addresses and Discussions at various Educational 


Associations and Conventions during the past two years; Report on the Value 


of Common School Education to Common Labor, by Dr. Edward Jarvis, of Dor- 


chester, Mass.; illustrated by answers to inquiries, addresses to employers, 
workmen, and observers; Training Schools of Cookery; American Education, as 
described by the French Commissioner to the International Exhibition of 1876. 


Tue Scuoot BULLETIN SERIES. Davis, Bardeen & Co., Syracuse, N. Y. 1880. 


Among these we have received Half a Hundred Songs for the School Room 
and Home, by Hattie Sanford Russell, 35 cents; The Elements of Education, by 
Chas. J. Buell, a paper read before the Alumni of the State Normal and Training 
School at Cortland, N. Y., and so highly regarded by them that they requested 
its publication, 15 cents; Politics and Schools, an able defense of the Public School 
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as it is, in contra-distinction to the stereotyped addresses which commend only 
the Public School as it might be, by Prof. Sydney G. Cooke, School Commis- 

sioner, First District, Wayne Co., N. Y. All of these are valuable publications, 
especially to teachers and students who expect to teach. 


* 
, 
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Water Cotor Parintinc. By Aaron Penley. New York, G. P. Putnam’s Sons, 
1879. Kansas City Book and News Company; soc. 


This is No. 5 of Putnam’s Art Hand-Books, those previously published being 
Sketching from Nature, Landscape Painting in Oil Colors, Flower Painting, and 
Figure Drawing ; all edited by Susan M. Carter, Superintendent of the Women’s 
Art School, Cooper Union, New York. This series, reprinted from the most — 
capable authors in England,and carefully edited by so competent and practical an~ 
expert, must really be what it purports to be, an excellent guide to the student 
and amateur in the various departments of fine art. The volume under consider- 
ation is a complete exposition of the present advanced state of water color paint- 
ing, as exhibited in the works of the modern schools, and its careful study will 
enable the student who has the proper degree of taste, and the necessary patience 
to practice the rules laid down, to become a skillful artist. It is just such a hand- 
book as all such need lying on their tables for reference. The fact that the book 
is in its thirty-eighth edition is a guaranty that it has been and is still highly ap- 
preciated by artists and art students. 


How to LEARN SHORT-Hanp. By Arthur M. Baker. S. R. Wells & Co.,New 

York; 25c. 

The demand for short-hand writers has, during the past few years, been rap- 
idly increasing, and necessarily will continue to increase as the importance of all 
time-saving appliances in business matters is more generally recognized by busi- 
nessmen. The telegraph and the telephone are largely depended upon by them; 
but, for some unexplained reason, very few have adopted stenography as an aid, 
though it would appear that they should be side by side in the counting-room. 

This little work is arranged especially for the use of those desirous of acquir- 
ing the art without a teacher, and seems to offer the simplest, most practicaland _ 
best adapted system for general purposes that has been proposed. 


Merapuysics. A Lecture by Samuel Spahr Laws, LL.D. Statesman Print., 
Columbia, Missouri, 1879. 


Dr. Laws is President of the Missouri State University, and Professor of Met- 
aphysics, and this lecture is one of a course delivered during the session of 1878-9 
by the Faculty. The object of the author is, first, to disabuse his audience of the © 
impression that metaphysics is necessarily the abstruse and unintelligible subject — 
that prejudice and ridicule have caused it to be regarded ; and, next, to place be- © 
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for them a clear and attractive history and explanation of what it really is—the 
Queen of the Sciences. In these points he has succeeded admirably, and the 
essay will be read with interest by all who undertake it unappalled by the title. 


Tue Corron Worm. By Chas. V. Riley, M.A., Ph.D. Washington, D. C., 
Government Printing Office, 1879. 


In this, as in almost everything he touches, Prof. Riley has given us an ex- 
haustive account of the whole subject, including a summary of the natural history 
of the pest, an account of its enemies, and the best means of controlling it, with 
numerous illustrations in each of these branches of the subject. It would seem to 
be of immense advantage to the planters of the cotton States. 


OTHER PUBLICATIONS RECEIVED. 


Proceedings of the Poughkeepsie Society of Natural Science, October 1, 1878, 
to July 1, 1879.—No. 5 of the Publications of the Cincinnati Observatory, being 
a record of micrometrical jmeasurements of ,1,054 double stars, observed from 
July 1, 1878, to September 1, 1879, under the superintendence of Ormond Stone, 
A.M., Director.—Report on Magnetic Observations in Missouri during the Sum- 
mer of 1879, by Francis E. Nipher, Professor of Physics in Washington Univer- 
sity, St. Louis, Missouri.—Catalogue of Marietta College, Ohio, 1879-80.—Cata- 
logue of Washington University, St. Louis, 1879-80. 


BOUTORUAL A NOLES. 


THE regular meeting of the Kansas City 
Academy of Science for February, was post- 
poned on account of the lecture of Rev. S. B. 
Bell, on thesame evening, he being a promi- 
nent member of the Academy, and many of 
the members desirous of hearing him. 


Tue lecture of Prof. F. E. Nipher, of Wash- 
ington University, in the extra course of the 
Academy of Science, was delivered on the 
17th of February. A full house was present 
and the lecture was received with every evi- 
dence of appreciative approbation. It willbe 
published in full in the next issue of the RE- 
VIEW. 


On March 26th, Professor R. A. Proctor 


will deliver a lecture under the auspices of 
the Academy of Science, at the Opera House. 
Subject: *‘ The Birth and Death of Worlds,” 
one of the most brilliant and interesting of 
his series. The largest audiences ever con- 
gregated in New York, Boston and other large 
cities of this country, have listened to this 
lecture and gazed upon the splendid sciopti- 
con illustrations with enthusiasm and profit. 
The people of Kansas City are to be congrat- 
ulated upon having this opportunity offered 
them, as Prof. Proctor goes from here tu the 
Pacific Coast. 


Dr. JOHN RAE writes as follows, from Lon- 
don, England: ‘‘I have read with interest 
and pleasure the paper, ‘ Peculiarities of 
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Missouri Ornithology,’ in the January 
number of the KANSAS CITY REVIEW, in which 
I notice one little mistake. The ‘Brant’ is 
not the ‘laughing goose,’ but a different bird 
altogether; the former being much smaller 
. than the latter. The peculiarity of the lead- 
ing-goose or gander making a_ precipitate 
tumbling-down movement on deciding to 
alight, when-flying at a great height, is not 
peculiar to the ‘Brant.’ I have seen the 
snow-geese, on their arrival from the North, 
or the shores of Hudson’s Bay, do the same 
thing scores of times.” 


THE committee on the proposed monument 
to the memory of the late Prof. B. F. Mudge, 
have issued a circular in which they say: 

‘«It is proposed to raise one thousand dol- 
lars for the erection of this monument, and 
the many friends of our beloved leader and 
associate are cordially invited to render all 
possible assistance. Local committees will be 
authorized to receive subscriptions in the chief 
towns of the State. Individuals not thus so- 
licited are hereby invited to send their con- 
tributions to the Treasurer, Dr. R. J. Brown, 
Leavenworth, Kansas.”’ 

The people of Kansas City should subscribe 
at least one hundred dollars toward this fund. 
Photographs of Prof. Mudge been placed in 
the hands of Mr. T. S. Case, of this city, who 
will present one to each subscriber of one 
dollar towards this object. 

THE Datly New Vork Graphic, in addition 
to the many features that have rendered it so 
popular among the best classes throughout 
the country, furnishes full financial and min- 
ing reports from all sections of the country. 


ProF. MASKELYNE has decided that the 
diamonds, supposed to have been manufact- 
ured by Mr. McTear, are in reality only 
silicates. At the same time he publishes his 
belief that those manufactured by Mr. Han- 
Nay are genuine, and the only instances of 
artificially crystallized carbon ever brought to 
his notice. Prof. Roscoe, of Owens College, 
Manchester, says he regards the evidence thus 
far submitted by J. Ballantyne Hannay as in- 
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sufficient to establish the conclusion. Dr. R. 
S. Marsden, of Sheffield, England, by a differ- % 
ent process from any thing known heretofore, 
has also obtained a crystalline body, believed 


to be crystallized carbon, or diamond. 


ACCORDING to a Boston Journal of Commerce 
correspondent, the Lowe water-gas is a per- 
fect success, and can be furnished ready for 
use, including fixtures for lighting, heating, 
and cooking, at an expense to the consumer, 
of not over fifteen cents per thousand feet and 
at the same time give the manufacturers a 
profit of three hundred per cent. 


A FRIEND sends the following extract from 
a recent letter from Capt. Kennedy, of St. 
Andrews, Manitoba: ‘‘I have again very cor- 
dially to thank you for now a third number 
of that exceedingly well gotten up, and very 
interesting publication, THE KaNsas CITY 
REviEWw. WhenI met my old friend, J. N. 
McTavish, of the Hudson’s Bay Company, the 
other day, his first remark was, ‘Have you 
seen the Kansas City REVIEW? I never 
thought they could have gotten up so ablea 
paper way down in Missouri!’” 


THE Atlantic Monthly has always numbered 
the ablest and best American writers among 
its contributors. The April number will give 
the first chapters of Mr. Aldrich’s new story. 
It will also contain short stories by Mrs. Rese 
Terry Cooke and Mr. W. H. Bishop; and the 
fourth installment of Mr. Howell’s serial. 
Among its literary attractions will be a paper 
on ‘‘A Woman of Genius,’”’ by Miss H. W. 
Preston ; and a study of Coleridge, by Mr. G. 
P. Lathrop; there will be a very valuable and 
interesting article giving reminiscenses and 


and couversations of the late Wm. M. Hunt; 


and the third number of Reminiscences of 
Washington. It is hoped that a paper by the 
author of ‘‘ Certain Dangerous Tendencies in 
Ame:ican Life,’’ equal to that remarkable ar- 
ticle in value and interest, will appear in the 
same issue. 


THE Topeka Scientific and Literary Club 


was organized about one year ago, by a num- ~ 


° 
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ber of gentlemen and ladies of scientific and 
literary tastes, for the purpose of mutual 
improvement, profit and pleasure. The mem- 
bership of the club consists of four classes— 
Active, Associate, Honorary, and Correspond- 
ing. Active members are subject to detail for 
the preparation and presentation of papers, 
which are subject to discussion by the Club. 
Associate members are entitled to vote and to 
participate in discussions, but are not subject 
to detail for the preparation of papers. Hon- 
orary and Corresponding members are assign- 
ed the functions usually possessed by members 
of thatclass. For the present year the officers 
are as follows: President, Prof. John T. 
Lovewell; Vice-President, Miss Eunice A. 
Lyman ; Secretary, Geo. S. Chase; Treasurer, 
J. Lee Knight. 


— 


EDISON feels so sanguine of the success of 
his electric light, that he has already taken 


* steps toward establishing central stations in 


New York City, and has perfected his plans 
for districting the city, each district contain- 
ing from twenty-five to thirty stations. Each 
station will be supplied with five Holly en- 
gines of from 250 to 300 horse power. Four 
of these engines will be in constant use, the 
fifth to be reserved for use in the event of an 
accident or any of the others. Each station 
will occupy a space of 50x100 feet. He 
claims that he can stand by the switchboard 
in his laboratory and extinguish any or all of 
the lights in the park or in the houses illum- 
inated from his laboratory, and that in less 
than a year he will have the electric light in 
successful operation in New York. 


THE subject of Arctic Exploration is agitat- 
ing scientific circles considerably just at the 
present, and the colonization scheme of Cap- 
tain Howgate seems to be favored by nearly, 
if not quite all practical men. We notice an 
account of an interview of Dr. Octave Pavy 
by a Globe-Democrat reporter, in which that 
explorer and writer speaks of it as ‘* an admi- 
rable plan, and one that must succeed,” 
Captain Silas Bent, of St, Louis, also speaks 
highly of it, while of Eastern scientists, Dr. 
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Hayes, Profs. Henry, Loomis, and Silliman 
have all endorsed it in strong terms. 

It will be seen from an article in this num- 
ber of the REviEw, that Captain Howgate 
has offered to the government, free of charge 
for use, or liability in case of loss or damage, 
his steamer, the Gulnare, for a trip to the 
polar regions, thus ‘‘ proving his faith by 
his works ”’ in the most satisfactory manner. 


AN arrangement has been entered into be- 
tween the English Post-office and Bell’s 
Telephone Company, by which the Postmes- 
ter-General undertakes to give every facility 
for the extension of telephone communica- 
tions. The Telephone Company will pay a 
royalty to the Post-office, and may use the 
post-offices and staffs under certain conditions 
for their work. Thus telephone wires may be 
run from a post-office to the town offices or 
country residences of gentlemen, and tele- 
grams arriving at post-offices for them may 
immediately be communicated by telephone, 
thus saving time. 


THE Silverton, Col., Za Plata Miner, of 
February 14th, says: ‘* The continued fall of 
snow is discouraging. Mining operations are 
hindered, travel is impeded, and mails are 
delayed, business interupted and pleasure 
thwarted. The snow is from four to eight 
feet deep on a level, and in some places where 
it has drifted, one would have to sink a pros- 
pecting shaft to find out its depth. Still we 
anticipate an early spring and a big rush to 
this camp. Indications point to the fact that 
the coming season will be one of the most 
prosperous ever enjoyed by the San Juan 
country.” 

AT the London Physical Society, January 
24th, Herr Faber exhibited his new speaking 
machine, which imitates the human voice by 
means of artificial vocal organs of wood and 
rubber operated by keys like a piano. Four- 
teen distinct vocal sounds can be uttered by 
this instrument, and by combining these, ev- 
ery word in any language can be produced 
in higher or lower tones, as well as the sounds 
of laughing and whispering. 
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A RECENT visit to the Kansas University 
gave us additional reason to believe that it is 
one of the best managed, and most completely 
equipped institutions in the country and that 
its professors are able, zealous and competent 
gentlemen, while its students are unusually 
enthusiastic and ardent in their devotion to 
the branches of education in which they are 
respectively engaged. 


THE proposition of Mr. Eads, to construct 
a ship railway across the American Isthmus, 
is now before Congress in the form of a bill 
authorizing him and his associates to organ- 
ize a company for the purpose of securing the 
necessary concession from one of the Central 
American States, and to locate and construct 
the necessary works. 

We hope that Mr. Eads will obtain the 
careful and liberal consideration of Congress. 
He has given such evidence of ability, cour- 
age and indomitable energy in great engineer- 
ing works during the last twenty years, in 
the construction of the gun-boats, the St. 
Louis bridge, and the jetties at the mouth of 
the Mississippi River, that the country will 
feel assured that the solution of this difficult 
and deeply interesting question is near at 
hand if it be intrusted to him. 


By a decree of December 14, 1874, His 
Majesty the King of the Belgians offered an 
annual prize of twenty-five thousand francs 
for the encouragement of intellectual effort. 
The prize for the year 1881, for which authors 
of all nations may compete, will be awarded 
to ‘*The best work on the means of improving 
ports established on low and sandy coasts like 
those of Belgium.” Foreigners desiring to 
compete for this prize will be required to send 
their works, either printed or in manuscript, 
to the Minister of the Interior, at Brussels, 
before the Ist day of January, 1881. 


WE notice that, at the State Convention 
soon to be held in the interest of Immigra- 
tion, among other distinguished writers and 
essayists, ‘*Geo. M. Shelley, mayor of Kan- 
sas City, is to furnish an article upon Kansas 


City, its Wealth and Industries: its Progress 
and Prospects.” 


THE Engineering and Mining Journal, with 
which have been incorporated the Coal and 
lron Record, the Mining Review, and the 
Polytechnic Review, continues to be, as we 
have heretofore stated, a most reliable record 
of progress in metallurgy, engineering, min- 
ing and general science. Its editors are 
practical experts in their respective depart- 
ments, and endeavor to give strictly accurate 
and just accounts of what is going on in the 
country. Weare led to make these comments 
just at this time because our friend Professor 
C. E. Robins, late of Summit, Colorado, an 
experienced mining engineer, has recently 
been added to its staff,which must necessarily 
increase its popularity wherever he is known. 


THE Popular Sczence Monthly for March is. 
rich in the variety of its contributions, but is 
especially strong in the direction of education. 
In this field it is doing a most important pub- 
lic work, its educational papers being abler 
and more advanced in their treatment of 
principles than those contained in journals 
professedly devoted to the subject. The con- 
tents for March are: The Association of 
Ideas (illustrated), by William James, M.D. ; 
Dolmens in Japan (illustrated), by Professor 
Edward S. Morse; The Study of Political 
Economy, by Henry George; Ward’s Natural 
Science Establishment, by Professor Joseph 
Leidy; The Force Behind Nature, by Will- 
iam B. Carpenter, F.R.S.; New Views of An- 
imal Transformations (illustrated), by Ed- 
mond Perrier; The Duty of Enjoyment; In- 
temperance in Study, by D. Hack Tuke, 
F.R.C.P.; Water as Fuel, by William C. 
Conant; The Early Free Schools of Amer- 
ica, by Alice H. Rhine; Prehistoric Ruins in 
Southern Colorado, by Henry Gannett; The 
Convent of the Capuchins, by Arthur Searle ; 
Athletics in Schools; The Matamata (illus- 


trated), by E. Sauvage; Frost Phenomena in 


Southern Russia; Sketch of Carl Ritter (with 
portrait); Correspondence, Editor’s Table, 


Literary Notices, Popular Miscellany, and 


Notes. 


al 
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Tue North American Review for March can 
not fail to be of unusual value and interest to all 
who desire clearly to understand all the pres- 
ent important phases of American politics,as is 
evidenced by the following table of contents : 
The Third Term—Reasons against it, by 
Judge J. S. Black; The Third Term— Rea- 
sons for it, by E. W. Stoughton; The Com- 
munism of a Discriminating Income Tax, by 
David A. Wells; Civil-Service Reform, by 
Henry W. Bellows, D.D.; Our Political Dan- 
gers, by Professor Simon Newcomb; Mr. 
Froude’s Historical Method, by the Right 
Rey. J. L. Spalding, D.D., Bishop of Peoria. 
Recent Biography—I. Life and Works of 
Gilbert Stuart; II. The Letters of Charles 
Dickens; III. Memoirs of Madame de Ré- 
musat—by Eugene L. Didier. 


THE December number began the sixtieth 
volume of Aarper’s Magazine, The serial 
novels—White Wings, by William Black, 
and Mary Anerley, by R. D. Blackmore—are 
continued. The April number will contain 
the first of two papers on Music and Musicians 
in England, by Mrs. John Lillie, illustrated 
with portraits, and with drawings by Abbey, 
to which is added an engraving from L. Al- 
ma Tadema’s portrait of Georg Henschel; 
Some Pennsylvania Nooks (including the 
neigborhood of Valley Forge), by Mrs, Ella 
Kodman Church, with illustrations by Pyle; 
La Villa Real de Santa Fe, by Ernest Inger- 
soll, with illustrations by Harrison Mills; An 
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by J. L. Cloud; Luca della Robbia and his 
School, by E. D. R. Bianciardi, beautifully 
illustrated; The Swiss Rhine, by S. H. M. 
Byers, with illustrations; Home Studies of 
Nature, by Mary Treat, with illustrations by 
J. C. Beard; History of Bible Illustration, by 
William C. Prime (illustrated); a thrilling 
poem, entitled Shipwrecked, translated from 
the French by E. W. Latimer, with two illus- 
trations by Reinhart; a valuable and suggest- 
ive paper, by E. H. Derby, on The Navy of 
the United States; short stories by Phoebe 
Yates Pember and Virginia W. Johnson; and 
other interesting matter. 


NEW PERIODICALS RECEIVED. 


THE Ffractical American, an independent 
monthly, devoted to manufacturing and 
building, P. H. Vander Weyde, M.D., editor 
and proprietor; $1.50 per annum. 

The Liberal, a handsome new monthly 
literary paper, published at Leavenworth, 
Kansas ; $1 per annum. 

The Naturalsst’s Quarterly, Salem, Massa- 
chusetts; 55c per annum. 

The Journal of Sczence, Toledo, Ohio, Vol. 
III. No. 1, monthly; $1 per annum. 

Science Advocate, Atco, New Jersey, quar- 
terly; 15c. 

American Monthly Microscopical Journal, 
Romyn Hitchcock, F.R.M.S.; $1. 

The San Juan Expositor, Prof. Theo. B. 
Comstock; monthly; $1. 

The American Entomologist, monthly, Prof. 


irish Fishing Village, written and illustrated | Chas. V. Riley and A. S. Fuller; $2. 


DIAMOND DRUG STORE, 


A large 
assortment of Fine 
Toilet Goods, Perfumery, Toilet 
Soaps, Sponges, Etc. Trusses, and Supporters, 
Homeopathic Medicines and Spe- 
cifics constantly on 
hand. 


HOLMAN & FRENCH‘ 


Proprietors, 


Have the 
most complete stock 
of Drugs, Medicines Chemicals, _ 
Etc., to be found inthe city. Prescriptions 
compounded only from purest med- 
icines, and by competent 
persons. 


r Cor. 9th & Main Sfs., 


Kansas City, Mo. 


KAHN & SCHLOSS, . 
| The Clothiers | 


S. W. Corner Missouri Avenue and Main Sts., 
Esansas City, - = Missouri. 


Keep everything in the Clothing Line that any man can want, whether he is a 
Professional man, a Manufacturer or a Farmer. 


WE MAKE ALL OUR OWN GOODS. 
DRESS AND BUSINESS SUITS A SPECIALTY! 


Send for Samples and Prices and we will suit you. All cash orders filled by 
return mail. (Send 10 cents extra for register fee, which insures absolute safety. } 


TT. WM. JAMES & SONS, 


Importers and Wholesale Dealers in 


(Jucensgware, (hina and (lagsware, 


Nos. 558 and 560 Main Street Cor. of Sixth, 
KANSAS CITY, MO. 


French China a Specialty, and Sold Lower than Ever. 


Price List of different sizes of Dinner and Tea Sets, in all varieties of Choice White, Decorated and Gold Band, 
sent on application. 


PicTURES; 


PICTURE FRAMES, PICTURE MOULDINGS, 


ARTISTS’ AND WAX FLOWER MATERIALS, 
Mirrors and Mirror Plates, Stationery, A New Line, Cheap. 
FANCY GOODS OF MANY KINDS. 

WM: E.-THORRES 


728 Main Street, Corner Sth, KANSAS CITY, MO. 


IM. B. ees 
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SPENCER REMEDY CO., 
Kansas City. Mo. 
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Address TRUE & CO., Augusta, Maine. 


With the Combination Duplex Grate----Elegant, 
Artistic, Complete. 


Important and valuable improvements, both in construction and design. 

New nickel trimmings of the most elaborate and tasteful character, embrac- 
ing a broad nickel-plated ring on the top rim of the stove, and nickel-plated 
name-plates, both on the base and directly above the mica section. 

A new fire-pot of increased capacity and most approved construction, a is great 
improvement on that of last year, being made much deeper and straighter. 

The combination duplex grate is the crowning feature of the Hecla this sea- 
son. It removes the ashes and clinkers thoroughly; it requires no poking or 
raking; it wastes no coal, it makes no dust. 


Kansas City, Aug. 8th, 1879. | Kansas City, Aug. 11th, 1879. 

Mr. James Recheffer: | fa Mr. James Redheffer: aa : 

Dear Sir—Respecting the good qualities of the Dear Sir—The number 16 Hecla with Duplex 
New Hecla, with the Duplex Grate, purchased of you | Grate bought of you last season gave me perfect satis- 
last winter, it is a simple matter of justice tosay, that | faction. Is so easy to manage and heats my whole 
it gave great satisfaction during the coldest weather, | poyse. I consider itthe best stove made. 
and was specially appreciated, because of its simple 1 Yours truly A. B. MArruEews 
and easy management, its easy adaptation to change in ; YY Stégeaienier 
outside temperature, and withal its beauty of design. 
In short it is the very best stove all things considered 


that [have everseen. Yours truly, Kansas City, Aug. lth, 1879. 
B. F. Joss, Mr. Fas. Redheffer : 
Sup’t Water Works. Dear Sir--Have used a variety of Base Bucy 
: but never any to compare with the Hecla. Can cheer- 
Kansas City, Aug. 10th, 1879. fully recommend it to all in need of a first class stove. 


James Redheffer, Esq.: 

Dear Sir—In answer to yours of Aug. 9th, in 
quiring how I liked the New Hecla Hard Coal Stove, 
with Duplex Grate bought of you last winter, would 
say in reply, that I deem it the very best Base Burning 
Hard Coal Stove in use and it has given me entire sat- 


Yours truly, W.H. Knotts. 


Kansas City, Sept.,16. 
Mr. Fames Redheffer: 


isfaction. oR os J : Dear Sir—Iv answer to your inquiry of to-day 
+ halt J oe asking me huw L[ liked the New Hecla, with Duplex 

Kansas City, Mo., Aug. 10th, 1879. Grate, bought of you last winter, I can cheerfully say 
Mr. ¥ames Redheffer: : in reply that I have been familiar with hard coal base 


Dear Sir—Replying to your inquiry as to how | burners many years, and 1 regard the New Hecla the 
we were pleased with the New Hecla, would say that | Very best stove in use. Gives me perfect satisfaction. 
it proved all that you represented it. Used it last | D. S. PATTERSON. 
w'nter in our office, found it economical in the use of ——— 
fuel, easy to regulate, keeping up an even temperature 

santa ee age Clee > e James Redheffer : 


during all the severe weather. Have also one at my 2 
residence, am entirely satisfied with it, take great Dear Sir—] used one of your No. 16 Heclas last 


pleasur: in recommending it. Consider the Duplex | winter, am well pleased with it—best stove in use. 
the xe plus ultra of grate. Gro. W. STROPE, 
Respectfully yours, 1. M. SmitH, Cash’r, | Western Manager for the sale of Pianos- 


Bank of Kansas City. 


Kansas City, Aug. 9th, 1879. Kansas City, Sept. 20, 1879. 
Fas. Redheffer, Esg., James Redheffer: 

Dear Sir—The Hecla Base Burner bought of you | Dear Sir—The two No. 14 Hecla—Hard Coal 
last season proved to be all you claimed for it, being a | Base Burners—bought of you last winter gave us en- 
great heater, easy to manage and economical in the use tire safistaction. It was all you claimed for it. 
of fuel. Tuomas GREEN, T. M. James & Sons, 

Wholesale Grocer. Importers China. 


Two hundred testimonials from the leading citizens of Kansas City and vicin- 


ity on file and open for inspection by the public. Ladies and gentlemen calling — 


to see stoves will receive prompt and courteous attention at the original 
RED FRONT STOVE STORE===51@ MAIN ST. 
e * ee 


THE NEW HECLA FOR 1880 
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